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ADVERTISEMENT. 


EVERAL Perſons in this City, who have lately fur- 
niſhed themſelves with ELxcTRIcAL Macnines, have 
repeatedly defired me to give them a few plain Directions 
for the Uſe and Management of it —to put them in a Me- 
thod of adjuſting the Apparatus for various Purpoſes, and 
to draw up à Series of ſuch ExeerIMENTS 45s might tend 
to facilitate the Study of the Science. | 

I fate down the more readily to attempt this, from ob- 
ſerving that verbal Directions, and even repeating the 
Experiments before them, were ſeldom ſufficient either to 
convey a proper Idea of the Nature of Elefricity, to thoſe 
who were Strangers to it, or to prevent their being fre- 
quently at a Loſs in ſome Part of the Operation, 

I had, at firſt, no farther Intention than merely to draw 
up ſuch Directions and Obſervations as immediately occur- 
red to me, for the Uſe of a few Perſons who particularly 
defired them; but being at the ſame Time deſirous of pro- 
moting @ farther Enquiry into the Subjekt, which I am 
perſwaded is of ſome conſiderable Importance to Mankind, 
Twas led by this Motive to collef ſeveral of the moſt uſeful 
Obſervations from judicious Writers ; and, by adding ſome 
of the lateſt Diſcoveries, to exhibit a ſhort View of the 
preſent State of Electricity, which I am now induced to 
commit to the Candour of the Public, whoſe Favours alrea- 
dy conferred, wi!l be ever gratefully acknowledged, by 


Their devoted, 


and obedient Servant, 


BRISTOL, 
May, 1773: J. B. Becket. 
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PREFACE. 


OTHING, perhaps, has contributed more 
to the eſtabliſhment of Truth, and the ad- 


vancement of genuine Science, than the tranſition 


from METAPnYsSICAL Reaſoning to EXPERIMEN- 
TAL Philoſophy. Mere Cunjecture, however plau- 
ſible or fondly embraced at firſt, affording at length 
but little ſatisfaction to the mind, we are conſtant- 
ly wiſhing for the Evidence of Facts; and finding 
but few ſpeculative Points but what are liable to 
be controverted, we are obliged to ſeek for demon- 
ſtrative Proof by adverting to practical Inveſtigation. 

TH1s is eminently true with reſpe& to EI Rc- 
TRICITY—a field of enquiry wherein Fancy has, 
indeed, ſufficiently exhibited her luxuriance. No 
other Science has had more admirers, nor been 
ſubject, in fo ſhort a ſpace of time, to ſo great a 
variety of Hypotheſes: Theſe have been changed, 
corrected, and improved, almoſt as often as the In- 


A ſtruments 


. 

ſtruments and Machines which have been made 
uſe of upon the occaſion. Indeed, fo little of the 
nature of Electricity was known before the Appa- 
ratus became conſiderably extended, that even the 
exiſtence of the Agent ſeems to have been a matter 
of ſpeculation ; but, after the Inſtruments had de- 
monſtrated that ſuch a Fluid actually exiled, the 


mode of that exiſtence was altogether undetermin- 


ed, and became a ſubject of much diſpute. 


SOME have ſuppoſed the electric matter to be a 
kind of anctuous Effluvia ariſing, by means of fric- 
tion, from ſubſtances termed eleFrics per je ;— 
Others, the Ætber pointed out by Sir Isa AC NEW. 
TON, in the effects of which, a certain ſabtile 
Medium was concerned. Some called it Elementary 
Fire, and imagined it to be a modification of the 
Fire they termed an Element; while others con- 
ceived it to be a fluid diſtin from chymical fire, 
but of a nature greatly reſembling it. 

AFTER two oppoſite and remarkably diſtinct 


Effects had been obſerved in the attractive and re- 
pulſive 


PREFACE, X1 
pulſive powers of electricity, according as they 
were excited in different ſubſtances, the Theories 
of electricity became more complex; and a few 
gentlemen, with M. Du Fars at their head, aſ- 
ſerted the exiſtence of wo diſtindt fluids, (which 
they called the vitreous and refinous electricity) in 
order to account for the different phanomena which 
they obſerved to ariſe from the excitation of ſuch 
ſubſtances. To theſe hypotheſes may be added the 
ingenious Abbe NoLLEeT's fanciful doctrine of 
electrical afluences and efluences, which he ſo ſtre- 
nuouſly maintained to ſo little purpoſe, 

Wurm it was diſcovered that this twofold elec- 
tricity might be procured by one and the ſame 
ſubſtance, and from the ſame machine, the ſubject 
appeared entirely in a new light, and the terms 
were preſently changed from vitreous and re/inous 
to thoſe of pojizive and negative electricity, as be- 
ing much more adequate and expreſſive of the 
fat; and the appearances which were afterwards 
produced by means of this diſcovery, ſeemed ſuf- 


A 2 fcient 


xii PREFACE. | | 
ficient to eſtabliſh the opinion that all electrical 
phenomena are effected by one fluid ſui generis, | 
extremely elaſtic, and attached to the particles of 


all other matter, 

For this theory of electricity, which of all o- 
thers appears to be leaſt embarraſs'd with difficul- 
ties, we are chiefly indebted to Dr. FRANKLIx, 
many of whoſe conjectures on the ſubject (candidly 
offered to the world in that form) are now found to 


be verified and eſtabliſhed by actual experiment. 


Tur intention of the following ſheets being 
chiefly to promote a more general enquiry into the 


nature and properties of the electric fluid, by faci- ' 


titating the practical part to thoſe who have been 
but little converſant with the ſubject, I ſhall not 


1 "IF attempt to illuſtrate any other Theory than that 
which is now generally received, from its appear- 
ing to be the moſt rational and conſiſtent, 


Tas late diſcoveries in electricity, which that 


of the Leyden phial has given riſe to, together 
with the agreeable entertainment it affords, have 


incited 


k PREFACE. xiii 
incited great numbers to engage in it merely for 
| the ſake of amuſement, which, indeed, has ſome- 


times led to farther improvements, but it has alſo 


been productive of many uſeleſs and trivial experi- 
ments, ſome of which are too puerile to be wor- 
thy of much notice. It now appears, however, 
that electricity may be apply'd to purpoſes much 
more important than merely to fill up the vacancy 
of a leiſure hour. It ſeems to be a clew leading 
into many of the /abyrinths of nature, which hu- 
A man induſtry has never yet been able to unfold. 
FoRTUNATE as the diſcovery of electricity ap- 


| pears to be, we have yet ſome cauſe to lament that 


it came too late to be inveſtigated by the penetrat- 


ing genius of a NEwToON or a BoyLe—but an 
ELECTRICAL MACHINE in ſuch hands, would 
have explored greater depths than were deſtined 
for the diſcoveries of one æra,— theſe were, per- 
haps, reſerved for the preſent, or future periods 
of time; which, if this track of philoſophy be 
purſued, may be productive of the moſt propitious 


events. ELEC=- 


„ PREFACE 
ELECTRICITY feems to be a branch of fcience 
in which pleaſure and-utility are happily united. 
Were the ſubject to be attended to in no other than 
a phileſophic light, with a view of extending our 


knowledge of a fluid which appears to have almoſt 


an unlimited agency, and univerſal extent, it would 
be found to be an inexhauſtible ſource to the man 
of leiſure and ſpeculation ; or, if we conſider the 
variety of entertaining experiments and curious 
phenomena that may be produced by an electrical 
machine, we ſhall find it to be a moſt agreeable 
relaxation to every mind that is capable of virtuous 
and rational pleaſures : But if, at the ſame time, it 
can be rendered ſubſervient to more material pur- 
poſes in life, it muſt ſtrongly demand the attention 
of every ingenious and liberal enquirer. 

Two great advantages accruing to mankind from 


the knowledge they have already attained of the 


nature of electricity, are, a method of preſerving 


buildings from the deſtructive effects of LicuT- 
NIN Gand, the addition of an article to the Ma- 


teria 
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teria Medica which has frequently been made uſe 
of with ſingular ſucceſs. 

IT was with a view of extending the utility of 
the latter, that I have in ſome of the ſubſequent 
pages, collected the ſentiments of different writers 
on the ſubject, and exhibited the particular me- 
thods which have been uſed in applying electricity 
for the cure of various diſorders of the human 
body. To theſe I have added a collection 
of CAsEs and CuREs, in order as well to point 
out what ſpecies of diſorders is moſt likely to be 
benefited by ſuch treatment, as to limit the appli- 
cation within proper bounds. 

I nave alſo ſelected ſuch ExverimenTs as 
have a tendency both to facilitate the Practice, 
and to illuſtrate the general Theory of Electricity. 

Tuosg who are acquainted with the ſubject, 
will likewiſe obſerve that I have choſen the recital | 
of evident and known Facts, rather than the ob- 
truſion of any uncertain conjectures of my own 
thoſe few that I have been led to advance, I de- 
fire to ſubmit to the candid examination and cor- 
rection of the unprejudiced electrician, 
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Page 2, line 21, for they are read it is. 
P. 3, I. 2 (from the bottom) for chair read chain, 

P. go, I. 20, for and poſitively read and the other end poſitively. 
P. 44, I. ult. for pungeant read pungent. | 

For the late Dr. FRANKLIN (wherever it occurs) read Dr. Naa KLINs 
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Of the Nature and Properties of the ELxcTric FLurd, 


with a Series of Propoſitions, illuſtrated by eaſy Experi- 
ments; and Direttions for the Uſe and Management of 
an ELECTRICAL MACHINE, 
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r 
Of ihe ELECTRIC FLuD. 


„ e other conſtituent principles which 
A 5 form the material world, there has been diſ- 


covered an amazingly ſubtile and elaſtic fluid, 

generally term'd electric. This fluid is ſup- 
poſed to be univerſally diffuſed in all bodies, and ſo 
far inherent, as to be inſeparable from them but by 
force, The earth, the air, water, and all other ſub- 
ſtances that we know of, contain a certain quantity of 
the electric matter, which is ſaid to be natural to them. 
As long as this natural quantity remains in any ſuh- 
ſtance, its effects are inviſible, and we are totally in- 
ſenſible of its power; bur, whenever the equilibrium 
is 


2 AN ESSAY PART I. 
is diſturbed, and any body is made to poſſeſs either 


more or leſs than is natural to it, we are immediately 
ſenſible of the effects, and the balance is as perceptibly 
deſtroyed, as when we increaſe or diminiſh the weight 
of either end of a ſcale-beam. 


Wer all bodies poſſeſſed of an equal power of re- 
taining, and of parting with the electric fluid, we ſhould 
neither have the means of exciting its appearance, nor 
become, in any meaſure, ſenſible of its effects; but be- 
cauſe ſome ſubſtances freely admit of its paſſage through 
their pores, while others ſeem to be nearly impermea- 
ble to it, we may eaſily diſturb the equilibrium, by 
making the fluid paſs from one body to another, by 
means of friction; and, when it is thus accumulated 
or collected in any body, it may as eaſily be detained, 
for ſome conſiderable time, by ſupporting the electri- 
fied body on ſuch other ſubſtances, as will not admit 
of the fluid's paſſage. | 

Warn any body is thus ſupported by others that ob- 
ſtruct the paſſage, or cut off the, communication of the 


electric fluid with the earth, at ſaid to be inſulated. 


ALL ſubſtances that freely permit the fluid to paſs 
through them, are called non-elefrics, or conduttors 
and thoſe which are found not to admit of ſuch free. 
paſſage, are termed elefrics, or nou- conductors. 


 Mgrars of every kind, are the moſt perſect con- 
ductors; next to theſe are charcoal, and the fluids of 
the animal body; water is alſo found to be a good con- 
ductor; green vegetables, moiſt wood, flax, &c. conduct 
in a leſs perfect degree. Ti r 
Tux beſt electrics, or non-conductors, are glaſs, 
fealing-wax, ſulphur, roſin, bees-wax, and baked wood; 
the air, when free from moiſture, is alſo a very per- 
fect electric; and moſt kinds of oil, filk, and Hair. 


When any perfect electric is rubbed with one that 
is leſs perfect, the electrical fluid will leave the bin; 
N an 
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and be accumulated upon the former; Thus, in work- 
ing a common electrical machine, the glaſs globe, or 
cylinder, having a light preſſure, and friction againſt 
the leather cuſhion, or rubber, the fluid is collected 
from the rubber, from the perſon who turns the ma- 
chine, from the table, &c. or rather, through all theſe, 
from the earth. It is accumulated on the ſurface of 
the glaſs, from which it is immediately received by 
the ſharp- pointed wires, called the collectors, and, 
through them, conveyed to the prime conductor; this 
heing ſupported either by glaſs, ſilk, or ſome other 
electric, the fluid will be detained on it till it is im- 
bibed by the humidity of the air, or taken off by the 
approach of ſome conducting ſubſtance. If a perſon 
preſents a piece of metal, or the knuckle of his hand, 
to the conductor, the electric matter will fly off in a 
ſtrong ſpark, and be re-· conducted to the earth through 
his body. 


Tua the electric fluid is collected chiefly from the 
earth, may be rendered very evident, by inſulating, 
or cutting off the communication of the rubber, by 
means of glaſs, or a piece of baked wood; though 
the machine acts now, with che ſame vigor it did be- 
fore, yer, after one or two ſmall ſparks be drawn, no 
more of the electric fire will iſſue from the conductor, 
except the very ſmall quantity collected from the air. 
But, in ſuch circumſtances, if a chain be hung from 
the rubber, ſo that one end of it may touch the table, 
the fire will be produced as before, and, in a dark 
room, there will be an appearance of ſeveral bright 
ſparks on the chain. If a perſon points his finger to 
the rubber (the chain being taken away) the fire will 

B 2 | 1 198 7 7 be 


Every machine, intended for experiments, ſhould be fur- 
niſhed with this convenience, ſor. occaſionally inſulating the 
rubber; as, without ſome ſuch method, a perſon-will be apt to 
2 but a very imperie& idea of the nature of the electric 

uid, 


— 
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be ſeen to iſſue from it, to the rubber, in a beautiful 
pencil of rays. 


Ir the machine be not furniſhed with an inſulated 
rubber, we may take another method to prove that 
the electric matter proceeds from the earth. Let a 
perſon take an electrical glaſs tube, and, by drawing 
his hand, with a piece of flannel in it, over the ſur- 
face, he will preſently find the tube become electrified. 
The matter, leaving his hand, paſſes to the glaſs, where 
it remains, as an addition to its natural quantity; for, 
as neither the glaſs nor the air are conductors, the re- 
dundancy of the electric fluid cannot eſcape, till ſome 
non-electric body approaches it. If a piece of metal, 
or the hand, be preſented to any part of the tube, the 
fluid will paſs from it to the metal, with a crackling 
noiſe, and, in the dark, long flaſhes of fire may be 
ſeen. But, if the perſon that rubs the tube ſtands up- 
on a ſtool, or board, ſupported by glaſs legs, he will 
be circumſtanced like the inſulated rubber. Another 
perſon, on the floor, applying his knuckle from one 
end to the other of the excited tube, will, after the 
firſt or ſecond time, be able to get no more fire from 
it, as none can go to it from the earth. The perſon 
ſtanding on the ſtool will then have a deficrency of his 
natural quantity of the fluid, or become electrified e- 
galively, (which term will be farther explained hereat- 
ter) and, if he touches any other perſon, will receive 
a ſpark, which again reſtores the balance. 


Tnar the electric fluid is of a nature highly elaſtic, 
and its particles ſtrongly repulſive of each other, ap- 
pears evident from the amazing ſpring and veloci 
which it acquires, when condenſed; and we find its ſub- 
tilty, and rapidity of action to be ſuch, as inſtantly to 
pervade the pores of the moſt denſe and ſolid metals, 
the moment it is releaſed from a ſtate of compreſſion ; 


and this may be effected through a circuit ſeveral miles 
in length. 


Tun 
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Tur ſimilarity of the appearance and effects of the 
electrical fire, to thoſe of lightning, has been remarked, 
by writers on the ſubject, ſome years ſince. The late 
Dr. FR ANKLIx, of Philadelphia, and ſome other inge- 
nious gentlemen, have, by ſeveral concluſive experi- 
ments, proved the cauſe and effef?s of both to be not 
only ſimilar, but have allo demonſtrated their identity: 
So that the exploſions which are produced by means of 
an electrical machine, are no other than under and 
lightaing, in miniature, diveſted of their tremendous 
effects. The appearance and effects of lightning, may 
be exactly imitated by electricity; and moſt electrical 
experiments may be performed by the electric matter 
drawn from the clouds, by means of filk kites, raiſed 
during a thunder-ſtorm, or by pointed iron rods, erect- 
ed on the top of a building. 


Many other phœnomena, and appearances of na- 
ture, may be agreeably imitated and explained by elec- 


tricity ; viz. the axrora borealis, — a tornado, or water- 


ſpout from the Sea—a whirkwind on the land, &c.— 
but of theſe hereafter. 


ParLosSOPHERS are not yet entirely agreed in opinion 
whether the electric fluid be of the {ame nature, and a 
modification of fire, or whether it be a fluid ſ generis. 
There are, at leaſt, ſome few gentlemen who, in order 
to ſtrengthen a favourite hypotheſis, have taken great 
pains in attempting to prove the identity of common, 
or, as it is generally termed, culinary fire, and elefri- 
city; but it muſt be confeſſed that neither their argu- 
ments nor experiments appear, by any means, ſuffici- 
ently concluſive. The luminous appearance of the 
electric fluid, and more eſpecially, its being capable of 
kindling inflammable ſubſtances, have been common 


and plauſible arguments in ſupport of this opinion 


bur theſe are far from being ſatisfactory to the unpreju- 
diced mind. 


We 


1 
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We know there are many ſubſtances in nature which, 
in the dark, aſſume a lucid appearance, but in which, 
one of the moſt effential properties of fire is wanting. 
As all kinds of friction and celliſon are, more or leſs, 
productive of Heat, it ſeems to be with great propriety 
that we always annex an idea of heat with fire; the for- 
mer muſt be a neceſſary conſequence of the latter, 
which is ſuppoled to be a peculiarly violent agital ion, in- 
to which the inflammable 3 of bodies are thrown, 
by a certain degree of friction, which is neceſſary to 
generate or produce it. 


Ir the above definition of fire be admitted, (and 1 
think we have the authorities of a Bacon, a Bovrr, 
and a NewToxN to ſupport it) it ſeems not much to be 
wondered at, that the parts of ſubſtances which are ca- 
fily inflammadle, ſhould be kindled into fire by the ra- 
pid tranſition of the electric fluid through them.“ Nor 
is the conſequence of ſo ſudden and violent a friction 
more than what might be expected, when we find that 
wires, of ſome confiderable thickneſs, may not only 
be made red hot, but may alſo be put into a fuſion, 


and even be vitrified, and entirely diſperſed, by a ſtrong 
electric 


d In a Tract written by Dr. Hoanry and Mr. Witsox, inti- 
tled ! Obferoations on @ Series of Electrical Experiments,” is the fol- 
lowing obſervation, —*< It is improper to call the Zlefric Fluid 
„ FIRE; Air may juſt as an be called Sound, as this fluid 
„ may be called Fire. When ſound is produced, the particles 
of air are put into fo regular a motion, as to convey ſuch fen- 
«© ſations, by means of the ear, as raiſe the idea of ſound. But 
c: air is not therefore found, In the fame manner, when a bo- 
“ dy has all its component particles thrown into ſuch agitations 
& in the air, by the ſorce and action of this fluid within it and 
© without it, that it grows hot and ſhines, and glows and con- 
+ fumes away in ſmoke and flame, we ſay the body is on fire, 
© or burns: But this fluid is not therefore fire; nor can it, 
„ without confounding our ideas, have that name given to it: 
« Nor indeed can fre be called a principle or element, in the 
& chymiſt's ſenſe of the word, ary more than found can. 


; 
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electric exploſion, and this in an inſtant of time; which 


is not to be effected by the moſt ardent culinary fire 
that we are able to procure. 


Bur, if we ſuppoſe the electric matter, and fire, to 
be the ſame, there ſeems to be a difficulty in accounting 
for the remarkable difference which appears in the mo- 
dification and effects of the electric ſpark, and that 
which is produced by the colliſion of flint and ſteel. 
When the electric fluid is accumulated on the prime 
conductor of a machine, the ſpark may be drawn from 
it at the diſtance of ſeveral inches, and it flies off with 
ſo great a rapidity, that we are not able ro diſtinguiſh 
its direction, whether it proceeds 79 or from the conduc- 
tor; and in the inſtant that the ſpark is drawn, it intire- 
ly diſappears, and ſeems to be totally enveloped in the 
common maſs of matter: on the contrary, the ſpark 
from the ſteel has a comparatively ſlow. progreſſive mo- 
tion, and, when received upon the ſurface of any body,. 
it will ſometimes remain a conſiderable time, before it 


becomes extinct , nor has it any appearance of the power 
of attraction, or repulſion, 


In the ſmalleſt ſpark of fre, there is a ſenſation, or 


quality, of burning, and heat; but in one, much more 


lacid and intenſe, taken by the knuckle from the elec- 
triſied conductor, no degree of heat is perceptible. 


A very conſiderable quantity of the electric fluid may 
be condenſed in a coated glaſs receiver, without being 
rendered vilible; but the imagination muſt be ſome- 
what ſtrained, in the conception of ſuch a quantity of 
compreſs'd fire, intenſe and, at the ſame time, ixviſible. 

A DENSE air is found to be neceſſary to the exiſtence 
of culinary fire, but the electric fluid evidently ſubſiſts 
in vacuo, at leaft, in the moſt perfect vacuum that we 
are able to procure. Many other reaſons, and experi- 
ments, might be adyanced, to ſhew that our ideas of 
electricity, and of fire, ought not to be confounded, 
though the former may produce the latter in We 
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of inſtances ;—but as my deſign here, is by no means 
to controvert the opinions of others, I have mentioned 
the preceding obſervations with no other intent than to 
guard againſt the admittance of any haſty and immature 
concluſions. Indeed we know ſo little of the origin 
and extent of fire, that it cannot appear ſtrange, if men 
of the greateſt penetration have been divided in their 
opinion of it; and, after it has been ſubject to the in- 


veſtigation of the illuſtrious perſons before named, the 


deciſions of future enquirers ſhould be pronounced 
with a becoming diffidence. 


Wirz reſpect to the electric fluid, we are able, by the. 
help of the machine, and its appendages, to inveſti- 
cate ſeveral of its properties with ſome degree of preci- 
ſion; though concerning others, it muſt be confeſs'd 
that we can yet do little more than conjecture: The 
moſt probable opinion, however, ſeems to be that of 
Dr. FRANKLIN, who ſuppoſes it to be fluid ſus generis, 


univerſally diſperſed through the pores of all bodies.* 


This gentleman, as before obſerved, has ſatisfactorily 
proved that it is of the ſame nature as lightning, ex- 
tremely ſubtile and elaſtic, its particles ſtrongly repul- 
ſive 7 each other, and attractive of the particles of 
matter; moit of theſe Properties may be clearly de- 


monſtrated by experiments, for which purpoſe ſeveral 
of the following are deſigned, 


SECT. 


© Whoever are deſirous of ſeeing this ſubje& properly hand- 
led, I would refer them to the peruſal of Dr. Fraxnxr1n's Let- 
ters, moſt of which have been publiſhed in the Philoſophical 
Tranſa&ions, but are now collected into one volume ;—and to 
the Hiſtory and Preſent State of Electricity, written by the in- 
genious Dr. PaigsTLEY, a work I ſhall venture to recommend 
to the peruſal of every perſon who has an inclination of mak- 


ing himſelf acquainted with the ſubject, as far as it is hitherto 
known, | | 


ä 


q 
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Of the ELECTRICAL MACHINE, with Directions for 
the Uſe of it. 


HESE Machines, ſince Electricity has become a 
common ſubject of enquiry, have been made in 

a great variety of forms, and on different conſtruc- 
tions. Few of them are very complicated; but the 
machine which, on ſome accounts, I would prefer to 
any other, and which anſwers every neceſſary purpole, 
is the moſt imple that can well be conceived. It con- 
filts of a glaſs cylinder, 12 or 14 inches in length, by 
gor 10 in diameter; ſmaller than this will not fo well 
anſwer the purpoſe. It is turned, in a vertical direc- 
tion, by a ſingle wince, without any accelerated mo- 
tion from wheels, and without any axis, or ſpindle 
thro* it. The rubber, or cuſhion underneath, is ſup- 
ported on a brats ſpring, and may be inſulated or other- 
. wiſe, at pleaſure, by means of a plate of glaſs, adjuſt- 
ed to a ſocket. The prime conductor may be placed 
either on the right hand, or left, as is moſt convenient. 
There is alſo a negative conductor, of the fame form 
and ſize as the peg/tive, or prime conductor: They 
may be ſupported. either on glaſs ſtands, or phials, 
and placed in any required direction, or diftance from 
each other, by which means both the poſtive and ne- 
gative electricity, may be obtained without the leaſt 


trouble. 


Tut moſt material thing in a machine is a good 
cylinder, (which, for many reaſons, is preferable to a 
globe) made of a proper glaſs, form, and ſubſtance ; 
that will be excited with a gentle and eaſy friction. I 
have always found thoſe cylinders to act the beſt that 


are lined on the inſide with a thin lining of electric 
$a & : ſub- 
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ſubſtances. The following compoſition is a very good 
one for the purpoſe; Half a pound of roſin, half a 
pound of bees-wax, with two pounds of venice tur- 
pentine, boiled for two hours over a gentle fire, keep- 
ing them ſtirred; a ſmall quantity of vermilion may 
then be ſtirred in with it, and afterwards left to cool. 
A ſufficient quantity of this mixture is then to be put 
into the cylinder, which muſt be turn'd round, over 
a clear fire, till it is evenly ſpread over all the inſide, 
and then' left gradually to. cool. 


Tax is frequently a very material difference in 
the nature of the glaſs with which the cylinders are 
made. I have tried ſeveral ſorts both of green and 
white flint, but with ſo various ſucceſs, that I cannot 
pretend to determine which is to be preferred. I have 
had many cylinders, to all appezrance, very well 
made, but which could by no means be excited; till 
after having the above lining, they have proved ex- 
treamly good : Indeed I never yet met with a lined 
cylinder but what acted tolerably well; and I have 
generally found that the longer they have been made, 
and the more frequently they are uſed and rubbed, 
the more powerfully they may be excited. 


When the cylinder is in good order, and acts vi- 
gorouſly, on preſenting the knuckle near it, there will 
not only be a ſenſible wind, a hiſſing noiſe, and ſtream 
of light from it, but very bright ſparks, and circles 
of fire will be ſeen to dart from the knuckle, over the 
ſurface of the cylinder, to the rubber, the contrary way 
to which the cylinder is turned, attended with a ſnap- 
ping noiſe, and tingling ſenſation in the part from 
whence it ſeems to iſſue: But this will not always be 
the caſe, nor is it requiſite,—if an air be found to 
come from the cylinder, attended with a crackling 
noiſe againſt the knuckles, the machine will act ſtrong 
enough for almoſt any experiment. If nothing of this 

be 
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be perceived, the cylinder muſt be gently rubbed with 
a piece of flannel, or a ſoft, dry handkerchief; ſome- 
times, particularly in damp weather, and when the 
machine has not been uſed for ſome time, it will be 
neceſſary to bring it for a few minutes before a fire, 
and to make the cylinder a little warm. If this does 
not do, take off the rubber, and lightly ſtroke the 
ſurface of it with the enck of a tallow- candle, and af- 
terwards rub over it a ſmall quantity of what is called 
Amalgam za this ſeldom fails to make the cylinder act 
with much greater ſtrength. Sometimes merely rub- 
bing the ſurtace of the rubber with the end of the fin- 
ger, in order to take off a kind of poliſh, which in time 
It acquires, will be ſufficient to give the machine freſh 
vigor, If the amalgam be uſed, the cylinder requires 
to be wiped occaſionally, to get off the black rough 
matter, that will ſometimes be found ſticking to it. 


Trost cylinders that will act with a light preſſure 
againſt the rubber, and a motion moderately ſwift, are 
always the beſt, as they ſave much labour in working 
the machine; and it will generally be neceſſary to ad- 
Juſt the rubber, and put the cylinder in proper order, 
before any experiments are entered upon; and after- 
wards, occaſionally to tighten or ſlacken the adjuſtin 
ſcrew. After the cylinder has been worked for ſome 
time, it will be found to turn leſs eaſy than it did at 
firſt, as though it preſſed too hard againſt the rubber, 
and leſs fire will generally be produced; in this cafe, a 
coarſe linen cloth, on which has been rubbed a ſmall 
quantity of candle-tallow, may be held againſt the 
cylinder as it turns, and it will immediately turn eaſier, 
and act as vigorous as before. 2 Bur 


This is a compoſition which no perſon that has a machine, 
ſhould be without, as it never fails to increaſe the power of it. 
The Amalgam is uſually made of quickfilver, and the ſcrapings 
of pewter, lead, or pieces of tinfoil, mix'd together, in a hot mar- 
ble or glaſs mortar; if a ſmall quantity of vermilion and 6:ſmuth 
be added, this mixture will be found very ſerviceable, 
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Bur however well the cylinder may act, it will be 
in vain to expect any experiments will ſucceed proper- 
ly, unleſs the prime conductor be perfect inſulated. 
It may caſily be known if it be not fo, by taking a 
{pari from it, which will never be ſtrong, nor drawn 
but at a ſmall diſtance. If the conductor be ſupported 
on glaſs, this muſt be rubbed perfectly dry, or held 
to the fire, till it be ſomewhat warm; or if ilk lines 
be uſed, the ſame drying will be necefſary, All rough- 
nefles, edges, and points on the conductor, or its ſup- 
porters, that may throw off the fluid into the air, 
ſhould be properly ſecured, and rounded off. 


Tur pointed wires, or collectors of the fire, ſhould 
be placed within half an inch of the cylinder, directly 
facing, or parallel with the rubber, ſo that all of them 
may be within the central force, and greateſt influence 
of the glaſs; for if any of the wires extend too. far to- 
ward either end of the cylinder, inſtead of collecting, 
they will throw off the fluid, which, in the dark, may 
be ſeen in the appearance of a ſmall ſtream of blue fire, 
extending itſelf toward the end of the glaſs; the col- 
lector ſhould then be moved, either one way or the 
other, till the points of all the wires are illuminated 
with a ſtar, or ſpeck of light, without a ſtream from 
any of them. For this reaſon, the rubber ought ge- 
nerally to be about two inches ſhorter than the cylin- 


der, and the extent of the wires leſs than the length ot. 


the rubber, by at leaſt one inch. 


I nave been the more explicit and particular in theſe 
directions, becauſe I am ſenſible that the young Elec- 
trician frequently undergoes no ſmall degree of vexa- 
tion, when he is not able to collect a ſufficiency of fire 
tor his experiment, and is at a loſs to know the rea- 
ſon: Though he may be poſſeſſed of a good machine, 


he may not "be able to ule it to the bet advantage ; 
and if he cannot put it in proper order, he will be o— 


bliged 
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bliged to beſtow much unneceflary labour and time in 
charging his phials, &c.-—vut a little practice and at- 
tention will ſoon enable him to.@vercome every diffi- 
cuity.of this kind. 


Bur he is not to expect that his machine will act 
equally well at all times. The weather has generally 
great influence on electrical experiments: When it is 
dry and clear, and particularly in froſty weather, they 
always ſucceed belt; if it be rainy or damp, the elec- 
tric matter will be attracted by the humidity of the 
air, and very little can be procured from the conduc- 
tor. In this caſe, there ſhould be a good fire in the 
room, to dry and warm all the glaſs materials, —we 

day then proceed without much interruption. But, 
on the other hand, if the weather be very dry and 
warm, the floor af the room and furniture, being 
without a proper degree of moiſture, become very bad 
conductors, and lictle of the electric matter can be 
brought through them from the earth. Some kind of 
metallic conductor ſhould now be fixed, ſo as to con- 
nect the rubber of the machine with the ground, or 

walls of the houſe. I generally make uſe of a braſs 
chain, one end of which is faſtened to the rubber, and 
the other end put through a ſmall hole in the carpet 
on the floor, under which is ſheet lead; by this means 
I generally collect as much of the electric fluid as I 
defire. But in very hot weather few experiments can 
be made to ſucceed properly, for though the glaſs may 
act tolerably well, no other than a ſmall hiſling ſpark 
can be taken from the conductor, and at a ſmall diſ- 
tance ;—in theſe circumſtances, I own I know of no 
other remedy than patience, and if this be not at hand, 
I think the beſt way, for the preſent, will be to lay 
the machine, &c. wholly aſide. 


I mvsT yet add another caution or two, which, 


though they may appear trivial, may not be altogether 
un- 
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unneceſſary to thoſe who are entering upon electricity. 
After the machine and apparatus have been uſed, they 
are not to be careleſsly laid aſide in any place, nor 
left expoſed to the air; but ſhould either be put up in 
a box, or covered over with a cloth, to preſerve them 
from the moiſt air, and duft. The axes of the cylin- 
der, &c. ſhould be now and then frefh oiled :—All 
the glaſs materials, particularly, kept perfectly clean 
and dry, and theſe handled as little as poſſible. —If any 
conducting ſubſtance be near the machine, when work - 
ing, it generally receives a part of the electric matter, 
and carries it off; it is therefore proper to remove 
every thing, that is not immediately wanted, to a dif- 
tance. The flame of a candle, near the cylinder, or 
any part of the conductor, effectually takes off the 
electricity, and ſpoils the operation. 


— — — — 
e. 
Remarks, and general Axious in ELECTRICITY. 


A N Erxcrtrician ſhould diveſt himſelf of fear, - 

though not of caution. There is no poſſible 
danger in any electrical experiments, except in the 
charging of large jars and batteries, nor need he be 
under any apprehenſion from theſe, while he is careful 
not to touch any part of the conductor, or the wires 
leading to the inſide of the jars. But I know it to be 
not unuſual for perſons, who are but little acquainted 
with the nature of electricity, to teſtify evident marks 
of fear, upon their approaching an electrical machine. 
Some can icarcely be prevailed on to receive the ſlight- 
eſt diſcharge from the phial, or even to take a ſpark 
from the conductor, though they ſee others before 
them experience both, without the leaſt inconvenience. 
This 


| 


( 
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This want of reſolution might be excuſable in women 
and children, but I own I cannot help ſmiling at the 
timidity of a man who can expreſs any apprehenſions 
of a momentary ſmart, —of a pain which is rather 
imaginary than real, as it can ſeldom be of half a ſe- 
cond's duration; and I never knew it to be attended 
with the leaſt diſdgreeable conſequence. 


Tut mind is, perhaps, as readily ſuſceptible of the 
fear of pain, as the body 1s of pain itſelf; heace our 
ideas of that which we have heard from the report of 
others, to be in any degree painful, ſeem to be mag- 
nified far beyond reality. When the force of con- 
denſed electricity was firſt accidentally experienced by 
Mr. Cuxevs, and afterwards by Profeſſor MusgEx- 
BROECK, Mr. ALAaMaND, and ſome others, at Leyden, 
about the year 1726, the very exaggerated accounts 
thoſe gentlemen gave of it, could proceed only from 
the ſurpriſe and terror they were thrown into by ſo 
extraordinary an event; for the experiment, it ſeems, 
was made with only a common phial, with water in 
it. Were not we able to repeat the ſame experiment, 
and in a manner much more forcible than they could 
perform it, we ſhould undoubtedly, entertain far more 
tremendous ideas of it than what it really is. Though 


the Profeſſor was ſtruck with fo terrible a panic that 


he declared, he would not take a ſecond ſhock for 
the kingdom of France,” yet we find that a ſhock ten 
times as great, may be received without injury.* There 
being generally in the human frame, fo little reſiſtance 
to a free paſſage of this ſubtile fluid, that the quan- 


rity 


Dr. PriesTLEY, in his Hiſtory of Electricity, ſays, *“ I once 
* inadvertently received the full charge of two jars, each con- 
5 taining three ſquare ſcet of coated glaſs. The {troke could 
not be called painful; but, though it paſſed through my arms 
* hike. The only inconvenience I felt from it, was a laſſitude, 


© which went off in about two hours, 


and breaſt only, it ſeemed to affect every part of my body a- 
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tity compreſſed in a common phial (uſually lefs than a 
ſquare foot of coated glaſs) can be attended with no 
other inconvenience than giving the inadvertent opera- 
tor a tranſient diſagreeable ſenſation. 


A DILIGENT attention, however, is required, when 
he has occaſion to ule a conſiderable force. He ſhould 
be pretty well acquainted, not only with the courſe 
which the fluid will take, in different diſpoſitions of 
the apparatus, but alſo with the qualities of diffe- 
rent conducting or non- conducting ſubſtances, which 
he may have occaſion to uſe in diverſifying his experi- 
ments. He would alſo do well in providing himſelf 
with an Electrometer, for determining the power and 
quantity of the charge, before the exploſion is made.“ 
The force contained in a great number of coated phials 
(uſually called an Electrical Battery) is very conſidera— 
ble; perhaps the matter condenſed on a hundred 
ſquare feet of coated glaſs, would acquire a degree of 
force ſufficient to ſtrike a man inſtantly dead: But 
they are ſeldom made, or required to be ſo large as 
this. 


I am ſenſible that to the Flefrician, the preceding 
obſervations, ard indeed moſt of the ſublequent, will 
be unneceſſary; but, perhaps, he may recollect the 
time when he would have been glad of them, when 
the knowledge of a few plain rules and maxims would 
have ſaved him much labour and expence ; but, (to 
uſe the words of Dr. Pr1zsTLEY) it is hoped he will 
* not envy others acquiring knowledge cheaper than 
he did himſelf. It is for the intereſt of the ſcience 
« in general, that cvery thing be made as eaſy and 
« inviting as poſſible to beginners. It is this circum- 


„ ſtance only that can increaſe the number of electri- 
„ clans, 


A 


The beſt kind of Electrometers for this purpoſe, that I have 
ſeen, is that invented by Mr, HexLev, of London; and fold by 
Mr. Naik xx, in Cornlull, 
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„ cians, and it is from the increaſe of this number, 
that we may moſt reaſonably expect improvements 
* in the ſcience.” | TE 


[T was chiefly with a motive of inviting others into 
this ample field of enquiry, in which I own I have 
frequently taken moſt agreeable excurſions, that I have 
attempted to open a view of ſome of the moſt ſtriking 
appearances which ſeem to be worthy of the enquirer's 
attention; in the purſuit of which, he may avoid o- 
chers that have been found to be illuſive; and, by 
ſtriking a little out of the uſual track, I have endea- 
voured to vary the common experiments, uſually ex- 
hibited merely for amuſement, ſo as to render them, 
at the ſame time, collateral proofs of ſuch propoſitions 
as are neceſſary to be kept in view: The moſt ma- 
terial are the following; which, as they are leading 
principles that are eaſily demonſtrable, may be called 


AXIOMS in ELECTRICITY. 


1. We ſay a body is electrified pœſtively, or plus, 
when it has received more than its natural quantity of 
the electric matter; And 


2. Wren the natural quantity is %, or diminiſh - . 


ed, in a body, it is ſaid to be electrified negatively, or 
minus. | | 


3. ALL bodies in contact with the prime conductor 
of a machine, will be electrified poſitively, or contain 
a redundancy of the electric matter. 


4. Ir the rubber of the machine be inſulated, and, 


at the ſame time, a chain, or other non electric, be 
hung to the prime conductor, ſo as to convey the mat- 
ter to the ground, the rubber, and all bodies con- 
nected with it, will become electrified negatzr;ely. 

D 3. WEN 
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Warn two, or more, bodies are electrified po- 
. tively, they repel or avoid each other. 


6. WN two, or more, bodies are electrified ne- 
gatively, they likewiſe repel; but 
7. Wurd one body is electrified poſitively, and a- 
nother negatively, they ſtrongly atira#:—And 


8. Any body electrified either negatively or poſi- 
tively, will attract another body that is ſuppoſed to re- 
main in its natural ſtate, or unelectrified; there ap- 


ars, indeed, to be a mutual attraction between both: 


— But, ſtrictly ſpeaking, no body that approaches a- 
nother which is ele&rified, remains abſolutely in its 
natural ſtate, or uteleArikied, becauſe 


9. « All bodies that are brought within the in- 
ce fluence of electrified bodies, (whether they are fo 
e by having more or /eſs than their natural ſhare of the 
" electric fluid) become poſſeſſed of a contrary elec- 
om tricity.” 


10. ON preſenting the wire, which communicates 
with the inſide of a coated phial, to the prime conduc- 
tor, the inſide of that phial will be electrified p9/iti vely, 
and the matter become condenſed on the in/ide coating 
to a great degree, —at the ſame time that the out/ de 
coating will become, in the ſame degree, negatively 
electrified. On the contrary, if the phial be held 
in the hand by the wire, and the external coating be 
preſented to the prime conductor, the inſide of "that 
phial will become electrified negatively, and the outlide 


Poſitively. 


11. Taos being in the ſituation as mentioned in 
Ax. 4. on preſenting the phial to the rubber (or to a 
conductor in contact with it) its electricity will be di- 
rectly reverſed—If the wire be held to the rubber, the 
inſide of the phial will be electrified negatively, and the 

outſide 
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outſide poſitively lf the outward coating be preſented, 
the inſide will be pœſtive, and the outſide negative. 


| 12. PoinTs, or pointed bodies, (as the ſharp end 
of a wire, needle, &c.) have a peculiarly powerful ef- 
fect, both in receiving and throwing off the electric mat- 
ter from any body electrified. 


13. A globe, cylinder, or tube of glaſs made rough | 
on the ſurface, will produce a negative electricity, if '4 
| the friction be made with a /mooth rubber; as will 

likewiſe a cylinder of /ealing-wax, or of ſulphur, — con- | 
trary to that of ſmooth glaſs, which always throws out | 
a poſitive or plus electricity. 


tay a. * 
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A Series of introductory EXPERIMENTS. 


r ſeems to demand a more prac- 
tical attention, in order to inveſtigate its proper- 
ties with ſatisfaction, than perhaps any other ſcience: 
Nor is it eaſy to convey an adequate idea of its ſurpriſ- 
b ing effects, without the help of experiments. If a per- 
ſon has once or twice ſeen a few of theſe, and atten- 
tively obſerved the mode and reſult of each operation, 
he will have a much clearer conception of electricity 
in general, and the uſe of the various apparatus, than 
any verbal directions can convey ; but ſuch directions, 
when the machine is at hand, have a tendency to faci- 
| litate the practice, and may poſſibly bring to the re- 
collection, ſome appearances which might have been 
but ſlightly noticed, though neceſſary to be well under- 
ſtood, in order to purſue the ſcience with ſucceſs. 


For this purpoſe I have endeavoured to ſelect ſuch 
experiments as are not only entertaining, but illuſtra- 
D 2 tive 
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tive of the preceding propoſitions.— The firſt that na- 
turally preſents itſelf is 


Drawing the ELECTRIC SPARK. 


Exp. 1. Tis is performed merely by preſenting a 
knuckle of the hand, the knob of a diſcharging rod, 
or any other non- electric, within about an inch of the 
prime conductor, from which electric ſparks, in the 
appearance of fire, will be ſeen to dart, attended with 
ſmall exploſions, and will be felt by the hand like a 
ſtroke given with the end of a ſmall wire. 


Exe. 2. Ir the knob of the diſcharging rod be appli- 
ed near the end of the conductor, or ncar to the glaſs 
ſtand that ſupports it, a much longer ſpark may be 
drawn, than from the middle; and it will be ſeen to 
form ſeveral curves in its paſſage, having the exact 


appearance of a flaſh of lightning. 


Wurx any body, in its natural ſtate approaches a- 
nother that is electrified, (as in the above experiments) 


the condenſed matter in the electrified body repels the 


natural quantity from the body unelectrified, from 
the ſurface neareſt in contact, to its remoter parts, by 
which means that ſurface becomes electrified negatively, 
or in a ſtate proper to receive a lpark from the body 
which is over-charged with the matter, till, upon a 
nearer approach, it receives from the other all the com- 
preſs'd fluid, in one exploſion, which is inſtantly con- 
veyed to the earth through the perſon who drew the 
ſpark. k 


I ArPREHEND the violence of this attraction to pro- 
ceed from two cauſes, the repulſion of the electric 
particles to each other, and their attraction to the par- 
ticles of matter. The denſe fluid, in a body ſtrongly 

| elec- 


s See Ax. 9. This will be proved in a ſubſequent experiment. 
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elerified, muſt neceffarily repel that which is more 
rare, in the body unelectrified, and remove it to a di- 
tance adequate to the elaſtic force acquired by the for- 

mer; by which means, that part ot the unelectrified 
body which is neareſt to the other, becomes a kind of 
vacuum, as attractive of the particles condenſed on the 
electrified body, as they are repulſive of themſelves. 


On the approach of a body in its natural ſtate to 
one that is electrified negatively, the fame effects enſue 
as in the former caſe, but from a cauſe juſt the reverſe: 
The ſurface of the approaching body now becomes 
electrified poſitively, the fluid being drawn from ats re- 
moter parts, towards the body negatively electrified 
hence there will be a ſtrong attraction between them, 
for the reaſon before-mentioned, till, on a nearer ap- 
proach, a ſpark proceeds from the former to the latter, 
which reſtores the equilibrium as before. 


Hence likewiſe the reaſon is evident, why two bo- 
dics that are both equally electrified, either negatively 
or poſitively, will never receive a {park one from the 
other, the repulſion being equally exerted in both. 


Exe. 3. Ir a perſon be inſulated, by ſtanding on a 
board with glaſs ſupporters, and preſents his knuckle 
to the electrified conductor, (the motion of the ma- 
chine being ſtopped at that time) he will take only part, 
though the greateſt part, of the fluid from it; the 
whole charge being divided between them, 1 214 
onably to their quantity of ſurface, and both the 
ſon and the conductor will afterwards give a {mall 


ſpark to another body preſented, 


Exp. 4. If a piece of metal, or a conductor, of the 
ſame "ng as that which is electrified, be inſulated and 
veer to it, the electricity will be equally divided 

etween them, and both of them will afterwards pro- 
duce a ſpark equally ſtrong. 

XP, 
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Exp. g. The larger the conductor is, the greater 
will be the quantity of matter compreſſed on it, and of 
conſequence the ſtronger will be the ſpark that may be 
taken from it: Therefore, if a perſon ſtanding on the 
board before-mentioned, holds in his hand a wire or 
chain communicating with the electrified conductor, 
he may be conſidered as a part of it, and a much 
{tronger ſpark may be drawn from him, by another per- 
ſon on the floor, than could be done from the con- 
ductor alone; and both will be equally ſenſible of the 
force of it. 


Exp. 6. LerT the perſon ſtanding on the board, hold 
in his hand a ſpoon with a little brandy, or ſpirit of 
wine in it, (firſt warmed over a fire) and another per- 
fon on the floor, apply his knuckle, or the end of a 
diſcharging rod, quickly towards the ſurface of it, and 
it will inſtantly be in a flame : the ſame may be done, 
if the perſon on the floor holds the ſpoon,—the ſpirit 
may then be fired by the electrified perfon. 


Exp. 7. Tur above experiment may be agreeably 
varied in the following manner ;—The electrified per- 
fon on the board holding the ſpirits, as before, let a 
perſon ſtanding on another inſulated board, or on a 
cake of wax, hold in his hand an iron poker, one end 
of which is mace red hot; he may then apply the hot 
end to the ſpirits, and even immerge it in them, bur 
they will not take fire; but, if he puts one foot on the 
floor, he may then ſet the ſpirits on fire with either the 
cold end or the hot, provided the latter be not worn to 
too ſharp a point. An iron rod, with a knob at each 
end, is molt proper for this purpoſe. | 


Tat reaſon why the ſpirits could not be kindled by 
the perſon when inſulated, is becauſe the electric fluid 
cannot eſcape through him to the earth, he is therefore 
incapable of drawing a ſpark ſufficiently ſtrong to in- 
flame them; and hot iron immerſed in ſpirits, will ſel- 

dom 
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23 
dom or never {ct them on fire. When they are in- 
kindled by the electric ſpark, it is undoubtedly effect- 
ed by the rapid and violent action of the fluid, in its 
paſſage from the ſurface of the ſpirits, through the in- 
Eammable vapour ariſing from it. A candle that is 
newly blown out, may alſo be rekindled by a ſtrong 
electric ſpark, (every electric exploſion diſplacing a 
quantity of air around it) but this may be perform'd 
much eaſier by a breath of air from the mouth. 


Exp. 8. Takt an iron poker, or a bar of any metal, 
and make it red hot in the middle; let one end reſt on 
the prime conductor, while the other is ſupported by a 
glaſs ſtand; in theſe circumſtances an electric ſpark 
may be drawn from any part of the poker, from the 
ignited place as well as from the two ends. A magnet 
may alſo, at the ſame time, be hung to the poker, — 
it will attract, and be attracted by the iron, the ſame 
as though it was not electrified. This may ſhew that 
magnetiſm is not affected By electricity, nor electricity by 


fire; neither does it appear that the laſt is any way con- 
cerned in theſe operations. 


DD DR DID, 


r. V. 
Of Electrical ATTRACTION and REPULS1ON. 


HESE appearances have been ſubject to the en- 

quiries of very learned and ingenious men. We 
find the names of Bovre, Hals, Hawxz3ser, 
FRANKLIN, CaNnTON, among many others, of our own 
countrymen; and of Apinus, Beccaria, NoLLET, 
Wircke, with other ingenious foreigners, to whoſe 
laborious reſearches and fortunate diſcoveries the world 
will ever remain indebted, and which have rendered 


their 
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their names illuſtrious in the annals of ſcience. Moſt 
of them eſpouſed their favourite Theories, which, in 
ſome points, widely differed from each other; but this 
was one reaſon that the progreſs of electricity, when 
thoſe gentlemen. were earneſtly engaged in examining 
and correcting each other's hypotheſes, appeared to be 
ſo rapid. 


Tx electricians in England, France, Germany, and 
other parts of Europe, and in America, imparted their 
diſcoveries to each other with a freedom that did ho- 
nour to the advocates of ſcience. TRU TH, more or 
leſs clear, is generally the reſult of a liberal enquiry. 
Accordingly ſeveral facts were diſcovered that were 
truly amazing, and which afterwards aſtoniſhed the 
greateſt part of Europe, where they were exhibited ; 
every one being eager to behold experiments that ap- 
peared to be rather a kind of magic than the reſult of 


philoſophy. 


Tur ELECTRICIANS themſelves ſeemed to be ſome- 
what puzzled in attempting to account for the appear- 
ances of electrical attraction and repulſion ;—and it muſt 
be owned that they have not here been quite fo fortu- 
nate in their elucidations, as to free the ſubject entirely 
from obſcurity: In ſome inſtances, indeed, demon- 
ſtration can ſcarcely be expected, and where we can- 
not be admitted to abſolute proof, we mult be ſatisfied 
with ſuch concluſions as appear to be moſt rational 
and conſiſtent. 


Or all the n that have been hitherto adopt- 
ed, concerning electricity, that of Dr. F ANKLIx, be- 
before recited, appears to have obtained the moſt ge- 
neral aſſent; not only becauſe it is acknowledged to be 
the moſt probable, but becauſe it may be extended to 
every electrical phænomenon, and is capable of ſolv- 


ing every appearance, that admits of ſolution, in a 
more 
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more ſatisfactory manner than any other: So that, like 
the Newtonian PuiLosor Hv, it now almoſt ceaſes to be 


merely an hypotheſis. 


Eviry One who has been converſant with electricity, 
wilt acknowledge that there are ſome appearances in 
this ſpecies of attraction and repulſion, which are not 
readily and preciſely to be accounted for, from the 
poſtulata of any of the received theories of electricity. 
But, in attempting to account for any appearance, it is 
neceſſary that ſome theory ſhould be kept in view, or 
we are not likely to draw many ſatisfactory conclu- 
ſions: And it is certain, that thoſe inferences have hi- 
therto been liable to the feweſt objections, that have 
been drawn from the principles of Dr. FRANKLIN. 


Exp. 1. Takes ten or a dozen {mall downy feathers, 
and tie each of them ſeparately to a fine linen thread; 
let the whole be then tied to the end of a ſmall metal 
rod. The length of the rod is of no conſequence, — 
the threads may be about an inch and half in length. 
If the end of the rod be inſerted into the prime con- 
ductor, upon ſetting the machine in motion, the fea- 
thers will immediately expand, and, avoiding each o- 


ther, will ſtand at the greateſt poſſible diſtance, The 


feathers recciving from the conductor a greater quan- 
tity of the electric matter than is natural to them, their 
atmoſpheres (as it is ſometimes called, tho* perhaps 
improperly) repel each other.“ At the ſame time, if 
the hand, or any other non- electric, be made to ap- 
proach them, they will all be ſtrongly attracted to it.“ 
The hand being in its natural ſtate, or rather, ac- 
quiring a ſmall degree of a contrary electricity, attracts, 
and is attrafted by the abounding quantity of matter 


1n the feathers. 


Exp. 2. Ir the feathers be connected to a conductor 


electrified negatively, the ſame appearances will enſue 
as 
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as in the foregoing experiment. The feathers will ap- 
pear to be repelled from each other,“ and attracted by 
any other body. 


Wx cannot ſo eaſily conceive why two bodies that 
are negatively electrified ſhould repel each other, as we 
can when they are electrified poſitively. It is ſuppoſed 
that, when two or more bodies are exhauſted of their 
natural ſhare of electricity, they are attracted by the 
denſer fluid, exiſting either in the atmoſphere con- 
© tiguous to them, or in other neighbouring bodies; 
$ which occaſions them ſtill to recede from one another, 
© as much as when they were overcharged.“ Others 
have ſuppoſed it to be rather owing to © an accumulation 
of the electric fluid on the ſurfaces of the bodies; 
< which accumulation is produced by the attraction of 
© the bodies, and the difficulty the fluid finds in en- 
< tering them. This difficulty in entering is ſuppoſed 
to be owing, chiefly, to the air on the ſurface of 


bodies, which is probably a little condenſed there.” 


PexHars the apparent AN of bodies electrified 
either negatively or poſitively, is occaſioned rather by 
the attraction of other bodies ſurrounding them, and 
the humidity of the air, than by the repulſion of any 
electric atmoſpheres that may ſurround the electrified 
bodies. I am the rather of this opinion from the fol- 
lowing obſervations—When the feathers, before-men- 
tioned, are placed in the middle of a large electrified 
ſurface, ſuch as a board three feet ſquare, their repul- 
ſion of each other will appear very languid, to what 
it will if they are placed at the edge of the board, fo 
as to be more immediately within the attraction of un- 
electrified bodies. If a ſingle feather, or a piece of 
down, be placed near the edge of the board, it will 
immediately fly off to the neareſt body that is unelec- 
trified ; bur, if placed in the middle of the board, it 

will 
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will be a conſiderable time before it will move, and 
ſcarcely ſnew any ſigns of repulſion till another body 
be held over it, the feather will then immediately fly 
to it. When the bunch of feathers is ſet up on the 
board, and covered with a large glaſs recipient, they 
will hardly be repelled at all, or, if they are, they ſoon 
collapſe; when the recipient becomes a little electrifi- 
ed, a ſpark taken from the prime conductor will make 
the feathers expand, being attracted by the electricity 
of the glaſs.— If an air- pump be placed on the electri- 
fied board, and the rod of feathers ſet up in the ex- 
hauſted recipient, I never found them to ſhew any 
ſigns of electricity, till the hand, or ſome other body, 
approached the glaſs, they would then be attracted to 
it. The effects will be the ſame, in theſe experiments, 
whether the electricity be poſitive or negative. 


Exp. 3. Tas feathers being expanded with either 
electricity, if a pointed wire, or a pin be preſented to- 
wards them, it immediately makes them collapſe and 
ſhrink together; the point drawing off the electric 
matter, they become unelectrified, and are therefore 
ſuddenly attracted by the electricity of the conductor. 
If the point be preſented to any part of the conductor, 
the effect will be nearly the ſame. | 


Exp. 4. Lr the pointed wire, inſtead of being 
held in the hand, be fixed to any part of the con- 
ductor, with the point outward; upon turning the 
machine, the feathers will be electrified but very feebly, 
riſing gradually, as though the quantity of electric 
matter was very ſmall ; the point throwing moſt of it 
off into the air.! If the feathers are fixed to the nega- 
tive conductor, the effects will be the ſame, but the 


cauſe reverſed. 


Exp. 5. LRT two very {mall balls of cork be faſ- 
tened to the ends of two threads, about fix inches in 
E 2 length. 
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length. If theſe be held in the hand near the electri- 
fied conductor, they will be ſtrongly attracted to it, 
and repelled from each other. The electricity of the 
conductor repelling the natural quantity from the balls, 
through the threads, to the hand that holds them, they 
become negatively eleEtrified, and therefore avoid each 
other, at the ſame time that they are attracted by the 
poſitive electricity of the conductor. But, if the balls 
are held towards a conductor negatively electrified, they 
will diverge with poſitive electricity, this being drawn 
from the hand, through the threads, to the balls. 


Exp. 6. LET a circle or hoop be made of thick 
braſs wire, 12 or 14 Inches diameter, to which tie 6 
or 8 fine threads, at equal diſtances from each other, 
Loet the ſame number of threads be faſtened to another 
ſmaller hoop, of a ſize juſt fitting the prime conduc- 
tor, ſo as to go on the end of it. The threads are all 
to be of an equal length, and of ſuch a length as, 
when the ſmaller hoop is placed in the centre of the 
larger, and the threads from each extended toward one 
another, their ends may reach each other within a 
quarter of an inch, forming ſo many diameters to the 
hoop, like the ſpokes of a wheel. Put the ſmall hoop 
on the end of the conductor, and, when the machine 
is in motion, the threads will all be extended in right 
lines. If the larger hoop be then vertically fixed on 
a glaſs ſtand (with a chain hanging from it to the ta- 
ble) ſo as to form a circumference to the other, the 
threads on both will be attracted, and the cnds point 
to, and nearly meet each other, 


Tuis experiment has been admired as curious, but 
is readily accounted for, on the theory of Dr. FR axk- 
LIN.—The threads on either hoop become poſſeſſed of 
an electricity contrary to each other; thoſe on the ſmall 
hoop have a redundancy ® of the electric matter, and 


thoſe 


The pofitive electricity is always ſuppoſed to be made uſc 
of, unleſs the contrary is mentioned, | 
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thoſe on the larger a defciency; they are, conſequently, 
ſtrongly attracted to each other. The electric matter 
flies off from the threads of the ſmall hoop, is received 
by thoſe on the larger, from which it is conveyed, 
thro? the chain, down to the table, &c. If the chain 
be taken away, the larger hoop will be inſulated-——rhe 
threads on it will firſt be attracted as before, to thoſe 
on the ſmaller, till becoming charged with a pœſitive 
electricity, they will immediately be repelled, and avoid 
the others: Thus they may be made to attract or repel, 
at pleaſure, by touching the large hoop with a non- 
electric. This is an entertaining experiment, but re- 
quires ſome degree of attention to make it ſucceed pro- 
perly ;—the following is on the ſame principle, and 
is more eaſily managed. 


Exp. 7. LerT a ſingle thread be ſuſpended from the 
prime conductor, five or ſix inches long, under which 
let another thread, of the ſame length, be faſtened to 
any thing on the table, ſo that the end of it, when ex- 
tended, may nearly touch the end of the thread from 
the conductor. Upon turning the machine, the two 
threads will be attracted, and point to each other, as 
in the laſt experiment. If any non electric (as the 
round knob of a diſcharging rod) be made to approach 

the ends of the threads, when ſo attracted, it will re- 


pel the lower thread, and attract that which is con- 
nected with the conductor. 


Tux end of the diſcharging rod being electrified ne- 
gatively by the upper thread, immediately attracts it, 
and, for the ſame reaſon, repels the lower thread, 
which is likewiſe in a negative ſtate. But, if the end 
of the rod be brought to the lower part of the under- 
molt thread, ſo as to be out of the influence, or atmoſ- 


phere of the upper one, the under thread will be im- 
mediately attracted by the rod. 


We may have an agreeable proof of this negative 
fate of the lower thread in the following manner, — 


n Ax. 9. a Take 
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Take a ſmall coated phial, with a thick wire, com- 
municating with the inſide, faſtened by a cork, in the 
neck of the phial; electrify the inſide of it negatively;* 
if the wire of the phial be then brought near the ends 
of the threads, we ſhall find the effects to be the ſame 
as when the diſcharging rod was applied, —the upper 
thread will be attracted, and the lower one repelled. 
But, if the phial be electrified po/erively on the inſide, 
and the wire brought to the threads as before, the ap- 
pearances will now be directly contrary—the upper 
thread will be repelled, and the under one attracted. 


Exp. 8, LEr a diſcharging rod with a braſs knob 
at each end, be fixed upon a glaſs ſtand, or ſome other 
electric, and one of the knobs be placed within an 
inch and a half of the prime conductor, the other, at 
the fartheſt poſſible diſtance from it: That end of the 
rod near the conduttor will then be within the influ- 
ence of its electricity, whereby the electric matter na- 
tural to the rod, will be repe to the ot end; ſo 
that one end will be electrifie atvelv.: ſitively. 


In order to prove this, Take the ſmall coated phial, 
and, on the wire that communicates with the inſide, 
fix a ſmall downy feather. Charge the phial poſitive- 
ly on the inſide: The fibres of the feather will then 
expand, and be attracted or repelled according to the 
quality of the electricity that it approaches. Hold- 
ing the phial by the coating, preſent the feather to 
any part of the prime conductor, and it will be re- 
pelled; if the feather be preſented to that knob of the 
rod which is neareſt to the conductor, it will be at- 
tracted to it; but, if it be brought to the other knob, 
it will be again repelled, as at the conductor, but not 
ſo ſtrongly, becauſe the electricity of the rod is not ſo 
ſtrong. Change the electricity of the phial, and all the 
appearances will be changed; If it be electrified nega- 


tively on the inſide, the prime conductor will attract 
the 
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the feather, as will likewiſe the. knob of the rod that is 
remote from it, but the knob near the conductor will 
be found to repel the feather. This, and the preced- 


ing experiment, ſeem to be pretty clear proofs of the 


gth axiom, which was a diſcovery firſt made, I be- 
lieve, by the late ingenious Mr. CanTon, and after- 


wards illuſtrated in a variety of experiments by Dr. 


FRANKLIN, Mr. Wirtcke, /Eepinvs, and others; on 
which principle many appearances of electrical attrac- 
tion and repulſion are eaſily accounted for, which 
would otherwiſe be enveloped in obſcurity. 


Exe. 9. Wren any ſubſtance is once electrified, 
and thoro'ly inſulated by good electrics, that ſubſtance 
will not readily part with the electricity 1t has received, 
till it has touched ſome other body that is unelectrified. 
For this reaſon, if a light piece of cotton, or a downy 
feather be brought near an excited glaſs tube, it will 
firſt be attracted to it, till it be replete with the elec- 
tric matter of the tube; being then electrified poſitive- 
ly, it will recede from the tube, and be driven into 
the air, (where it may be ſaid to be inſulated, the air, 
when free from moiſture, being a very perfect electric.) 
A perſon with the excited tube in his hand, may drive 
the feather about in what direction, or to what place 
he pleaſes, for it will ſtill fly from the approaching 
tube, till it has loſt all its redundant electricity ; or two 
perſons with each of them a tube, may drive it from 
one another like a ſhuttlecock. This experiment, if 
there be a little dexterity in the management of it, 
proves very amuling, and indeed, would appear very 
aſtoniſhing, but that the effects are always the ſame, 
and the caule ſufficiently apprehended. 


Exp. 10. Tur ſtrong tendency of electrified bodies 
to avoid each other, and to attract bodies unelectrified, 
is the immediate cauſe of all the diverſity of appear- 


ances that we ſee in the various experiments of electri- 
cal 
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cal attraction and repugſion ;— This may be ſimply re- 
preſented in the following manner—Take a {mall cork 
ball, a piece of cotton, or any other light body, and 
tie it to the end of a ſilk line; ſuſpend it about two 
inches from the ſide of the prime conductor, and hold 
the palm of the hand at the ſame diltance from it, io 
that it may hang in the middle, between the hand and 
the conductor: If the machine be then worked, the 
ball will be attracted to the conductor, and, being 
immediately loaded with the electric matter, will as 
ſoon be repelled from it, or attracted by the hand, 
which, receiving from it its ſmall quantity of electri- 
City, it will then be attracted and repefled between the 
hand and the conductor with ſurpriſing rapidity. 


Exp. 11. Tur ringing of elefrical bells is explained 
on the ſame principle. Three ſmall bells being hung 
to a rod of metal, about an inch diſtant from each 
other, the two at the ends by a braſs chain, the mid- 
dle one by ſilk - between each bell, a very ſmall piece 
of metal, ſuſpended alſo by filk, as clappers. Theſe 
being hung to the conductor, the clappers will ſtrike ® 
the bells very forcibly. The two outward beils, be- 
ing ſuſpended by chains, become electrified, and at- 
tract the clappers, theſe, receiving the electric matter, 
are immediately repelled from them, and attracted by- 
the middle bell, whereon they diſcharge their electri- 
city, which is conducted off to the ground, by means 
of a chain fixed to the bottom of that bell. 


Ex. 12. Ler a plate of metal, fix or ſeven inches 
diameter, be ſuſpended by wires, or chains, from the 
prime conductor—another plate, nearly the ſame ſize, 
placed about four inches below it, upon any conduct- 
ing ſubſtance. —If feathers, pieces of paper, or any 0- 
ther light ſubſtances, are put on the under plate, they 
will be attracted and repelled from one plate to the o- 


ther with prodigious ſwiftneſs. A piece of thin paper 
(or 
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(or rather a bit of leaf gold) cut in the form of an a- 
cute angle, or ſharp at one end, and wide at the other, 
will frequently be ſuſpended, for a conſiderable time, 
between the two plates, without touching either. 


A 6REAT variety of other entertaining expegiments 
may be performed by electrical attraction and repul- 
ſion, which, with a little invention, the young elec- 
trician may adapt to his own purpoſe or fancy; every 
variation, in theſe experiments, not only facilitates the 
praftical part, but has alſo a tendency to render the 
theory more IS: 


„ 


SET. VI. : 


Experiments made by the Blaſt iſſuing from the PoixTs of 
ELECTRIFIED BODIES, 


ROM the ſharp edges or points of bodies elec- 
trified either poſitively or negatavely, there is al- 
ways a {ſenſible wind, occaſioned, perhaps, by the pre- 
cipitate retreat of the electrified particles of air near 
thoſe points, where the electric matter is greatly cen 
denſed, both in its entrance and exit from them. 


Ir is ſomewhat remarkable that this current of air is 
the ſame, whether the point be imbibing or tbrowing 
off the electric fluid. If a ſharp- pointed wire be pro- 
jected from a conductor, either poſitively or nega- 
tively electrified, it will ſometimes blow a blaſt ſuffi- 
cient to extinguiſh a candle held before it, and equally 
rong from either electricity: Or, if the point be held 
in the hand, and preſented to the conductor, it blows 
nearly the ſame ;—if it be held oppoſite to another 
point on the conductor, they will both blow againit 
each other, but the point in the hand not fo ſtrongly 
as that of the conductor. 
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To a perſon poſſeſſed of a little ingenuity, or a turn 
for mechanics, it needs only be intimated, that there 
is a blaſt or current of air iſſuing from the points of 
wires, turned in any direction, and he will immedi- 
ately pgrceive how great a variety of appearances and 
movements may be effected by means of this primum 
mobile: He will very ſoon find himſelf able to apply 
it to the purpoſe of turning ſmall paper vanes, made 
in diverſe forms, and to make theſe communicate mo- 
tion to a variety of engines in miniature, &c. but to 
be explicit in theſe effects of electricity, would be de- 
viating too much from my preſent deſign, which 1s 
rather to promote its utility than its divertiſement. 


Tue ingenious Mr. James Fercuson, whole in- 
vention is ſeldom at a loſs in blending agreeable enter- 
tainment with philoſophy, has invented and made a 
variety of little curious machines of this kind, whoſe 
movements are effected by the blaſt of air from elec- 
trified points. I muſt refer the reader to his book en- 
titled,” An Introduction to Eleftricity for a particular de- 
icription of his electrical orreries, clocks, water-mills, 
pumps, &c. which will afford much entertainment to 
thoſe who can reliſh innocent domeſtic amuſement. 
The ſcience of electricity, as well as many others, is 
undoubtedly indebted to this gentleman; for, to ren- 
der any ſcience familiar and agreeable, 1s to render it 
prevalent, and the more it prevails in practice, the 
more likely it is to produce uſeful diſcoveries. 


I s44LL therefore juſt mention one or two experi- 
ments, which the electrician may vary and improve at 
his leiſure, When any points are electrified, ſo 


as to emit a ſtrong blaſt, the re- action of the air forces 
them backward, or gives them a tendency to move in 
a contrary direction; ſo that if a ſmall wire be bent 
at the ends, and each point be made to have a direc- 


tion oppoſite to the other, and then nicely poiſed on 
| the 
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the point of another wire, on which it may freely turn, 
as a centre, when theſe wires are ſet up on the elec- 
trified conductor, the bent wire will be found to turn 
round like the fly of a jack - the points will alſo be il- 
luminated, and, in the dark, will appear like a circle 

of fire. 


Wuen I firſt ſaw this experiment, I was rather at a 
loſs to determine whether the turning of the wire was 
effected merely by electricity, or by the re- action of 
the air on the points; I therefore electrified the wire 
negatively, ſuppoſing that, if electricity was the cauſe 
of it, as the fluid was now entering the points, the 
wire would either turn the contrary way, or elſe not 
turn at all; but, finding it turned juſt the fame as it 
did before, I concluded it to be ſolely owing to the 
reſiſtance of the air; but, in order to be farther ſatiſ- 
fied, I faſtened two ſmall glaſs eolzpiles to the ends of 
a light rod of wood, their orifices, which terminated 
in a capillary tube, in oppoſite directions to each other: 
Under the eolipiles were fixed two ſmall lamps, and 
the whole ſuſpended by a thread in the centre. When 
the lamps were lighted, and the eolppiles ſufficiently 
heated to emit a current of air, the apparatus began 
to be in motion, and ſoon afterwards turned round 
pretty ſwiftly. | 

T ELECTRIFIED the wire fly in the exhauſted receiver 
of an air-pump, but found it would not turn at all— 
and but very flowly, if covered with the receiver, with- 
out exhauſting, unleſs the hand was made to touch the 
glaſs; it might then be made to turn by the electric 
attraction, in any direction, either with the points 
foremoſt or the contrary. But this operation, if it be 
continued for any time, will charge the glaſs recipient 
very ſtrongly with the electric matter, and, if the 
hand be put into it, while the other is oppoſite to it on 
the outſide of the glaſs, an exploſion will frequently 


be produced, and the perſon receive a ſmart ſhock. 
1 2 : 


—— —_ 
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ſhould have a very ſmall braſs ball at the end of it) 
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Ir the wires are inſulated, and placed near an elec- 
trified body, or even held in the hand, they will turn 
round very ſwiftly, but if they are placed near a glaſs 
cylinder in motion, they will be turned with ſo great 
rapidity as entirely to diſappear, except in the dark, 
when a beautiful luminous ring will be viſible. 


Ir ſmall boats are made of cork or light wood, and 
floated on electrified water, they may be attracted and 
made to ſwim in any direction, by applying a finger 
towards them; a fine needle ſtuck into the end of the 
boats, in the manner of a bowſprit, will cauſe them 
to be repelled from the hand, held over it, and they 
may be ſteered by it, ſtern foremoſt, to what point of 
the compaſs you pleaſe. The boats might have the 
addition of ſails to them, and might then be made to 
ſail very briſkly before an electrical gale, from the 
point of a wire held in the hand. | 


Tur operator in theſe tricks, would certainly be 
looked upon as a magician, if the electrical machine 
was kept out of fight: But a ſtill more ſtriking ap- 

arance, would be a number of theſe boats, with 
each of them a twirling wire fly, about an inch in 
length, fixt to the top of the maſt; the hand held 
over them, would ſet them all in motion, which, in 
the dark would appear as ſo many rings of fire, mov- 
ing in various courſes, and following the hand in any 
direction. | 


When a few young perſons have nothing elſe to do, 


they might very innocently amuſe themſelves by mak- 


ing a repreſentation of a kind of ſea-engagement be- 
tween theſe boats—ſuppoſing each of them to be large 


enough to hold a ſmall coated phial without finking ; 


theſe phials may be charged, ſome of them politively 
on the inſide, others negatively ; they may then be 
placed at the bow of the boat, with the wire (which 


and 


* 
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and the uncoated part of the phial, projecting over; a 
ſmall braſs chain ſhould be made to touch the outward 
coating of the phial, and the other: end brought over 
the ſtern of the boat, and hang ſo as to touch the wa- 
ter. The boats being then put into a trough of wa- 
ter, and the phials pretty highly charged, they will 
ſoon be in motion; thoſe that are ele&rified alike, will 
repel each other, and thoſe poſſeſſed of a contrary e- 
lectricity will be attracted, till the balls of the two 
phials approach pretty near together, they will then 
diſcharge their contents with a loud exploſion, and the 
boats atterwards ſheer off from each other. 


— — — —— ‚—ł—R—ꝑc¹——— 


er. 
Of Charging CoarED GLass. 


E. are now to conſider the electric fluid in a 

ſtate of compreſſion, in which it will appear to 
be a much more formidable agent, than in the pre- 
ceding experiments. 


IT is well known that air, when condenſed, will act 
with a prodigious force. Upon turning the ſtop- cock 
of the veſſel that contains it, it will ruſh out with a 
violence proportionable to the degree in which it was 
compreſſed. This force would be greatly increaſed if, 
(inſtead of the air diſcharging itſelf into the common 
atmoſphere) upon turning the ſtop-cock, it was made 
to pals into a vacuum, or another veſſel out of which 
the air had been exhauſted. The air is ſuppoſed to ac- 
quire this ſpring, trom the repulſive power of its par- 
ticles, each repelling, or endeavouring to recede from 
the other; ſo that the more they are compreſſed, or 
torced cloſer together, the greater will be their E att] 
orce. 
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force. The electric fluid is of a nature ſtill more elaſ- 
tic than the air, and its particles more ſtrongly repul- 
ſive of each other; for which reaſon, if à quantity of 
it be condenſed on one ſide of a pane of glaſs, and, at 
the ſame time, the other ſide be equally exhauited, the 
efforts made by it to reſtore the equilibrium mult be 
very conſiderable. 


Wr may purſue the parallel, by ſuppoſing the ex- 
ploſion of a charged glaſs phial (which is made by 
forming a communication from one ſide to the other, 
by means of conducting ſubſtances) to be ſimilar to the 
turning of the ſtop-· cock which ſeparates the condenſed 
air from the vacuum, —the effects of either, will be a 
rapid tranſition of the fluids to their natural ſituation. 


NEIrnERN the form nor ſize of the glaſs is of any 
conſequence, with reſpect to its becoming charged with 
the electric matter. A pane of common window- 
glaſs, with either leaf- gold, tinfoil, or any other non- 
electric ſubſtance, placed in contact with both its ſides, 
is capable of being charged as well as a glaſs phial, or 
Jar, provided a margin of the bare glaſs, at leaſt an 
inch in breadth, be left all round it. Other electric 
ſubſtances, different from glaſs, are alſo capable of 
becoming charged, as a plate of /ealing- wax, ſulphur, 


baked wood, and even the arr, acting as other electrics, 


will keep aſunder, for ſome conliderable time, the 
plus electricity from the minus. 


Ix order to charge a pane of coated glaſs, or a phial, 
we connect one ſide of it, by means of conducting 
ſubſtances, to the prime conductor, while the other 
ſide is connected with the earth. The electric matter 
then paſſing from the conductor to the ide of the 
glaſs, (ſuppoſing it to be a phial) electrifies that ſide 

ſitively, and, at the ſame time repels an equal quan- 
tity of the fluid from the outſide of the glaſs, which is 
driven back to the earth; by this means, one ſide of 
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the glaſs becomes exhauſted, and the other redundant, 
or, in other words, one fide is electrified negatively, 


and the other poſtively. 


A rntl will remain in this ſituation, when ſet up- 
on electrics, for 12 or 24 hours, or perhaps, much 
longer, if the air be dry, and no conducting ſubſtance. 
approaches it; but, if one end of a diſcharging rod 
be apply'd, firſt to the outſide of the phial, and the 
other end brought to the wire that communicates with 
the inſide, a ſtrong exploſion will immediately enſue, 


and the glaſs be inſtantly reſtored to its natural ſtate. 


The perſon who makes the exploſion in this manner, 
will not be aſtected, or in any meaſure ſenſible of the 
diſagreeable ſenſation uſually termed a hoe, as the 
matter all paſſes through the diſcharging rod; but, if 
he applies the rod to the wire, or any part of the con- 
ductor in contact with it, before he touches the out- 
ſide of the phial, he will receive a great part of its con- 
tents through him, and feel a ſharp, pricking pain, 
as though he was cut with a keen inſtrument, and the 
phial will ſtill remain partly charged. If the diſcharg- 
ing rod, or the hand, be brought to the wire of the 
phial, while the other hand touches the outward coat- 


10g, all the matter will paſs through the perſon's arms 


and breaſt, and he will be ſenſible of a ſmart ſhock. 
A chain being fixed to the outward coating of the 
phial, and the other end of it made to touch the floor, 
a perſon ſetting his foot on this chain, and then ap- 
plying his hand to the conductor, he would be ſenſible 
of the ſhock both in his hand and foor, and, if it be 


a very large phial, all over his body; the fluid paſſing 


entirely through him, from the conductor, up the 
chain, to the outſide of the phial. 


Ir a charged phial be ſet upon electric ſubſtances, it 
may be taken hold of, without danger, either by the 
coating or the wire; no more than a ſmall ſpark will 

iſſue 
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iſſue from one or the other; in this manner, by alter- 


nately touching the wire and outſide, it may be totally 
diſcharged without any exploſion. 


Ils the diſcharge of a phial, the electric matter is al- 
ways found to pals through the beſt conductors, more 
readily than through conductors that arc lets perfect, 
though the circuit, in the former caſe, may be much 
longer. It will go through a hundred yards of wire, 
or chain, rather than through halt as many inches of 
vetted packthread, (ſuppoſing the diſcharge to be made 
through both at the tame time) a ſmall quantity of 


the fluid, however, would be found to pats through 
the packthread. 


Ir the diſcharge be made through conductors equally 
perfect, but of unequal lengths, the greatcſt part of 
the fluid will pats through the ſhorteſt; as, ſuppoſing 
the exploſion to be made through two different cir- 
cuits, one of them formed by two perſons, joining 
hands, the other by a perſon fingly—they would all 
feel the tranſition of the fluid, but the two, not fo 
violent as the ſingle perſon. 


Ir a circuit be formed by any number of perſons 
joining hands, on the diſcharge of the phial they will 
be all ſhocked with equal violence, and at. the ſame 
inſtant of time; but the violence of the ſhock to each 
perſon, will not be ſo great, ſuppoſing them to be 


twenty or more in number, as it would it there were 
only three or four. | 


Exe. 1. Take a ſmall coated phial, with a hook 
to the wire that communicates with the inſide, and 
ſuſpend it on ſome part of the prime conductor, (for 
which purpole, and for ſeveral others, it is convenient 
that the conductor be furniſhed with ſome braſs rings) 
though the machine may act very ſtrongly, yet the 
phial, in this ſituation, cannot be charged; the reaſon 
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of which is, becauſe little or none of the electric matter 

can eſcape from the outward coating, and therefore 
no more can be thrown into the inſide than that which 
is equally condenſed on the conductor. But the out- 
ſide of the phial will be found to be electrified, and 
will yield a ſpark to any non-electric that approaches 
it; if ſparks are repeatedly drawn from it, the phial 
will become charged; as much of the electric matter 
as is taken from the coating, ſo much will be com- 


preſſed on the inſide, till the phial is fully charged. 


Ir a ſharp-pointed wire be fixed on, and made to 
project from the coating, it will carry off the fluid 
from it, and the phial will become charged; or, if a 
point be held at the diſtance of three or four inches 
from the phial, it will likewiſe charge, the point, in 
this caſe, imbibing the fluid from it. 


As the phial cannot become charged, unleſs the 
electric matter be conveyed from one ſide by means of 
conducting ſubſtances, at the fame time that the other 
is receiving an equal quantity, ſo likewiſe it cannot be 
made to explode, but by means of metallic, or ſome 
other good conductors, forming a channel conveyance 
from one ſide to the other; for, as the fluid cannot 
paſs through the glaſs,* on account of its being a non- 
conductor, one ſide muſt therefore remain exhauſted, 
in the ſame proportion as the other fide is redundant, 
notwithſtanding the power of attraction between them 
is ſo very great, and having no other barrier, to ſepa- 

G rate 


* Ir has been objected that, if the glaſs be ſuppoſed to be 
impermeable to the electric fluid, there ariſes a difficulty in 
conceiving the manner in which it exerts its attractive and re- 
pulſive powers through the glaſs. This impermeability, if we con- 
ceive it to be no more than a refiftance of the fluid's paſlage, is 
not peculiar to glaſs, it is common to all other electric ſub- 
ſtances, which reſiſt the paſſage of the fluid in proportion to 
their quality of being more or leſs perfect: But it is certain A 

1s 
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rate them, than the thin ſubſtance of the glaſs. This 
thinneſs of the a” is, indeed, the cauſe of the at- 
traction being ſo ſtrong, as it admits of the moſt 


affecting proximity, without an abſolute contact. For 


this reaſon, the thinner a phial is blowed, in the mak- 
ing, the higher will be the charge it is capable of re- 
ceiving; but it will be ſo much the more ſubject to a 
ſpontaneous exploſion ; if it be too thin, the force of a 

rong charge will frequently break the glaſs, perforat- 
ing a ſmall hole, and ſometimes two or three, through 
the glaſs and coatings; the glaſs appearing to be pul- 
verized, a conſiderable ſpace round the hole. 


Exp. 2. TaxE two ſmall coated phials, and charge 
them poſitively, on the inſide; let them be ſuſpended, 
by their hooks, to the prime conductor : The diſcharg- 
ing rod may then be applied to the outward coating of 
each of them, ſo as to form a communication, but 
there will be no exploſion ; the coating of both being 
electrified in the ſame manner, [negatively] neither ot 
them has any thing to communicate to the other. The 
phials may be taken off the conductor, and the wires 
of each brought together, with no more effect than be- 
fore; but, was a perſon to hold one of the phials by 
the wire, and the other by the coating, and bring the 
coating of the one to the wire of the other, there would 
immediately be an exploſion, and the perſon would be 
ſenſible that the charge of both had paſſed through 
him.—If one of the phials was to be electrified poſi- 

tively 


this reſiſtance, even in the moſt perfect electrics that we know 
of, is not ſufficient to prevent the attractive influence, or effect 
of the fluid upon bodies brought to a certain degree of vicinity ; 
and it is as clear, that this action of the fluid, whatever be the 
cauſe, is not efleted by its paſſage through the electric. It is, 
perhaps, as difficult to form a perfect idea of the mode of action 


which, in this inſtance, ſeems peculiar to the electric fluid, as 


it is to conceive the primary cauſe of gravitation, magnetiſm, 
or any other ſpecies of attraction and repulſion, 
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tively, and the other negatively, both being ſuſpended 
to the conductor, and the diſcharging rod applied as 
before, to the outſide of each, the electric matter would 
ruſh with violence from one to the other, through the 
rod, and both the phials be diſcharged. 


Exp. 3. A PERson ſtanding on the glaſs-legg'd 
board, before mentioned, (when connected with the 
prime conductor, by means of a chain, or metal rod) 
and holding in his hand a ſmall phial, if he preſents 
the wire of it to another perſon, ſtanding on the floor, 
the phial will become negatively charged on the inſide, 
the fluid having paſſed from thence to the earth, 
through the perſon who ſtood on the floor; let the 
phial be then delivered into the hand of the perſon on 
the floor, who, taking hold of it by the coating, may 
preſent the wire to him on the board ; by this means 
there will be thrown into the inſide of the phial, a 
quantity of the fluid ſufficient to reſtore the equilibrium, 
and, if the motion of the machine be ſtopped in pro- 
per time, 'the phial will be found to be in its natural 
ſtate, or entirely diſcharged, without any exploſion.— 
This experiment may be performed by one perſon, 
who, holding the phial by the wire, may preſent the 
outward coating to the conductor, by which means 
the phial will become charged as before, viz. nega- 
tively within, and poſitively without; when it 1s charg- 
ed, let him ſet it down on glaſs, or ſome other elec- 
tric, and, taking hold of it by the coating, preſent 
the wire to the conductor, and the phial will be gra- 
dually diſcharged :—Or, if the rubber of the machine 
be inſulated, he may preſent the wire of the phial to 
the conductor (counting the number of revolutions of 
the wheel) till it be charged; then, holding the wire 
to the rubber, the ſame number of revolutions will diſ- 
charge the phial. 


G 2 THESE 
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Tust experiments may be varied many ways, by 
electrifying the phials, ſometimes poſitively, and then 


negatively, both at the prime conductor and at the 


rubber, or negative conductor; by which means any 
one may very ſoon perfect himſelf in the theory and 
nature of electric circuits. 


Exp. 4. TAkxE a common phial bottle, thoroughly 


dry, and fill it about two thirds full of quickſilver, 


ſteel-filings, or leaden - ſnot; let a wire be then inſerted 
into the neck of the phial, ſo as to touch the ſhot; if 
the lower part of the phial be graſped in the hands all 
round, and, at the ſame time, the wire applied to the 
electrified conductor, the glaſs will become charged, 
and capable of conveying an exploſion or ſhock, the 
ſame as though it was coated: The ſhot may be pour- 
ed out of the phial; but though it be poured into a 
glaſs veſſel, it will ſhew little or no ſigns of electricity; 
nevertheleſs, the phial will ſtill remain ſtrongly charg- 
ed: In order to prove this, pour the ſhot into it a- 
gain, and graſp the lower part of the phial as before, 
then, upon inſerting the wire into it, a convincing 
proof will follow. This evidently ſhews, that the 
force of a charged phial is not contained in the non- 
electric coating, bur in the glaſs itſelf. It is ſurpriſ- 
ing to find how large a quantity of the electric matter 
is capable of being compreſſed in a ſmall quantity of 
glaſs; an ounce phial, blown very thin, may be made 


to contain a charge as ſtrong as a man can well bear. 


Tur force of an electric exploſion ſeems to depend 
more on the heighth of the charge, or degree in which 
the fluid is compreſſed, than on the quantity of it. A 


quart phial, when fully charged, will act nearly with 
as great force as a phial containing a gallon, when no 


more than half charged: The exploſion will likewiſe 
be as loud, and the ſenſation or ſhock, more ſmart 
and pungemmt, Several reaſons might be aſſigned for 

| this . 
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this ; the chief cauſe, perhaps, is the fluid being much 
leſs condenſed, in proportion to its quantity, it can- 
not acquire ſo great a ſpring, or elaſtic force, and, 
poſſibly, its velocity is alſo diminiſhed in a certain 
ratio: A large phial muſt be blown thicker, in the 
making, than a ſmall one, whereby the power of the 
charge will be decreaſed. 


NrarLy double the electric force may be obtained 
from four phials, containing a quart each, as from 
one gallon phial; not only from their being more thin, 
but becauſe they be made to contain a much greater 
quantity of coated ſurface. The bottom of a phial, 
though coated, by reaſon of the thickneſs of the glaſs 
in that part, adds very little to the ſtrength of the 


charge, and therefore ſhould not be included in calcu- 


lating the quantity of coating. 


In charging of phials, much depends on the good- 
neſs of the machine, and the force with which it acts. 
Every machine has a certain degree of force, and is 
capable of fully charging a certain number of phials, 
which has been properly called the maximum of its 
power, beyond which 1t cannot go, though the motion 
be continued. If the number of phials exceeds the 
power of the machine, they will never be fully charg- 
ed. The greater is the quantity of fluid compreſſed 
in a phial, the greater will be its reſiſtance of receiv- 
ing more: ſo that when the reſiſtance becomes equal 
to the power of the machine, the fluid will have as 
ſtrong a tendency to fly off from the pointed wires that 


collect it, as the cylinder of the machine has to throw 


it on. For this reafon, if a machine be capable of 
fully charging no more than two phials, though twenty 
be connected with it, they will produce no ſtronger an 
exploſion than the two. 


Exe. 5. A very curious experiment, in order to 


ſhew the nature of charging electric ſubſtances, may 
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be made with a pane of glaſs, about a foot ſquare, 
coated on each fide with tinfoil, within two inches of 
the edge. But a form more convenient for holdin 

in the hand, would be a circular piece of glaſs, with 
a kind of handle, in the form of a battledore. Two 
imall wires, about two inches in length, may be made 
to project from the centre of the coating, one on each 
ſide they may be eaſily fixed on with tealing-wax; ſo 
that one end of the wire may touch the tinfoil. By 
this inſtrument, the direction or courſe of the electric 
fluid, as the glaſs is charging, may be rendered viſi— 
bly evident, in a dark room. It the machine acts 
pretty ſtrongly, upon holding the glais in the hand, 
and applying the end of one of the wires within half 
an inch of the end of the prime conductor, that end of 
the wire will be illuminated with a ſmall tar, or ſpeck 
of light, the ſame as is ſeen on the points of thoſe wires 
that collect the fluid from the wieder: which is al- 
ways a mark of their receiving the electric matter; at 
the fame time, a pencil of diverging rays will be ſeen 
to iſſue from the oppoſite wire, on the other fide of 
the glaſs, eſpecially if the hand, or other non- electric, 
be held within a few inches of it; this is alſo as evi- 


dent a ſign, that that wire is throwing off the fluid. 


Wu the glaſs is fully charged, (which may be 
eaſily known by the flaſhes of light, that will appear 
round the edges of it,) change the ſide, turning that 
wire from the conductor which, before, was towards 
it; that ſide of the glaſs which wents the fluid, will 
now be toward the conductor, and the fide which is 
redundant, turned from it; the conſequence of which 
will be a much more violent ux and efflux than be- 
fore. It is really ſurpriſing to ſee with what eager- 
neſs and rapidity the point near the conductor receives 
the fluid, and the,other carries it off, to any conduct- 


ing ſubſtance that may be near it: Bot᷑ the operation, 


reſpecting the glaſs, is now juſt the contrary to what 
it 
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| it was before—it was then charging, it is now diſcharg- 
| ing; and, if taken away from the conductor in pro- 
per time, it will be found to contain no charge at all 

| but, if continued longer, it will begin to charge a- 
| gain as before, 


Ir this glaſs be held, in the ſame manner, to a ge- 
? gative conductor, the appearances will be juſt the re- 
| verſe, the point toward the conductor will now throw 
| out the diverging rays, and the other point be illumi- 
nated with the ſtar. If it be charged, in this manner, 
at one conductor, and the ſame point immediately 
applied to the other, the glaſs will diſcharge as when 
the contrary point was turned to the ſame conductor. 


Wu the glaſs is fully charged, as often as that 
wire, which is on the fide negatively electrified, be 
touched with a non-electric, the oppoſite wire will 
throw out a diverging flame; but, if the poſitive wire 
be touched, the other will have only an illuminated 
point. In theſe experiments, the ends of the 
wires ſhould not be reduced to too ſharp a point, but 
left as they are cut off with a pair of nippers. 


Ir a pane of glaſs be coated with emboſs'd gilt pa- 
per, inſtead of tinfoil, it will exhihit a very curious 
appearance in the charging of it; the ſparks of elec- 
tric light will be ſeen on various parts of the paper, 
of different colours; and, if the exploſion be made 


by means of a chain, the glaſs will appear covered 
with fire on both ſides. 


AFTER a large phial has been diſcharged, and par- 
ticularly when more than one is made uſe of, there 
will ſtill be a re/duum, or ſmall quantity of the fluid 

remaining in it, which deſcends from the uncoated 
part of the glaſs; it may therefore be proper to apply 
the diſcharging rod to it a ſecond time, after the ex- 

ploſion 1s made, before it be touched with the hand : 
Much 
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Much miſchief has frequently been done to an electri- 
cal apparatus, by a perſon's receiving a ſmall ſhock 

unexpectedly, which cauſes ſo ſudden a contraction 
of the muſcles, that the glafſes, &c. are ſometimes 
{truck down. 


Tex are inſtruments, very convenient for diſ- 
charging of jars and phials, called Elerometers—they 
are made in different forms, but the beſt I know of, 
is that which fixes horizontally to the top of the phial: 
The metallic part of this inſtrument, which acts as a 
diſcharging rod, may be placed at any diſtance from 
the wire of the phial; by which means The exploſions 
will be made without farther application, always of 
an equal degree of force, and this greater or leſs, as 
may be required: It is particularly uſeful in electrify- 
ing a perſon for any complaint. 
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Mica ELtcTricity. General Obſervations on the 
Eleftric Fluid, conſidered as a Mevicive, with the 
Sentjments of different Writers on the Subject. Direc- 
tions for its Application; and a Collection of various 
Caſes and Cures, indicating the Diſorders which ſeem 
moſt likely to yield to Elettrical Treatment. 
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SECT. L 
Of the Medical Effects of Electricity. 


THE electric fluid ſeems to be replete with ſo ma- 
ny extraordinary and remarkable properties, that 


it is impoſſible to ſay, what great and beneficial diſ- 


coveries may not hereafter ariſe from a practical en- 
quiry into its nature and effects. If we conſider it in 


one intereſting point of view, it appears to be an ob- 


ject truly worthy of attention—I mean, the uſe that 


has been made of it in curing, or facilitating the cure, 


of a variety of diſorders in the animal ſyſtem. That 


electricity has effected ſuch cures, is, I think, beyond 


H diſpute; 
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diſpute ; it therefore only remains to enquire into the 
moſt eligible method of extending its utility. 


Tux diſcovery of medical electricity, like that of the 
Leyden phial, appears to have riſen rather from acci- 
dent, than from any reaſoning on the ſubject a priori. 
Some remarkable cures having been, in a manner, ca- 
ſually effected by electricity, more than twenty years 
ago, the novelty of ſo extraordinary a medicine, ex- 
cited the curioſity of great numbers of people: The 
reſult of which was, what might naturally have been 
cxpected to ariſe from a too ſuperficial examination — 
ſome treated it as a mere chimera, and, either from 
caprice or deſign, endeavoured to explode its uſe; 
while others ſeemed to be in expectation of an. abſo- 
lute panacea, and perhaps, with as little reaſon, be- 
{towed on it the moſt extravagant encomiums. Elec- 
tricity, however, gained ground, being made uſe of 
by great numbers, and, by ſome means or other, was 
moſt frequently attended with ſucceſs. | 


IT was not to be expected that a ſcience which, even 
at this day, may be ſaid to appear only in its dawn- 
ing rays, ſhould, in a few years, be inveſtigated with 
that degree of preciſion which is neceſſary either to 
eſtabliſh a theory, or to determine an exact mode of 
practice; but it is much to be regretted, that the prac- 
tice has ſo long been confined chiefly to ſuch perſons, 
whole inveſtigations have been inſufficient to eſtabliſh 
a theory. Men of genius and literature have hitherto 
viewed the ſubject of electricity in a philoſophical 
light, much more than in a medical one, Ir is, in- 
deed, with pleaſure that I now find there are ſome 
gentlemen of abilities and diſcernment, to whoſe pro- 
vince it more 1mmediately belongs, that are diſpoſed 
to extend their enquiries into its efficacy as a medi- 
eine; becauſe it is from theſe: only, that we are to ex- 
pect any conſummate rules for its application, which 
muſt be founded on reaſon and experience. | 

A warr- 


apply'd by gentlemen of the faculty 
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A wRITER on the ſubject, a few years ſince, gave 
it as his opinion, that the electrical method of treat- 
ing diſorders cannot be expected to arrive at any con- 
ſiderable degree of perfection, till adminiſtered and 


cc Nay, 
Athen, ſays he, all my hopes are at an end; for when 
* will it be adminiſtered and apply'd by them? Not 
till they have more regard to the intereſt of their 
** neighbours than their own ; at leaſt, not till there 
© are no apotheraries in the land, or till phyſicians are 
independent of them.” TI own I cannot entirely a- 
gree to this writer's concluſion; I had much rather 
believe there are many gentlemen of the faculty who, 
merely from a principle of benevolence, would hear- 
tily concur in the uſe of any medicine that might be 
found ſerviceable to mankind. It is certain that ſome 
of them have preſcribed electricity, in various .caſes, 
and have preſcribed it with ſucceſs. Others, alſo, 
have lately very candidly told us, (what, indeed, we 
were tolerably well convinced of before) that temper- 
ance and exerciſe are the two moſt potent drugs in the 
whole materia medica—though {ſome of us ſeem to 
think them the moſt naucious. 


Tu apothecery would certainly have but little rea- 
ſon to complain, though electricity ſhould come into 
general uſe, for, till intemperance and luxury become 
unfaſhionable, his drugs and compounds, to which 
mankind ſeem to have an inviolable attachment, will 
{ti} continue to be in demand—till 7hat time, poor 
Human nature is doomed to groan under complaints, 
for the removal of which, electricity may be as vainly 
adminiſtered as the whole claſs of exotzcs. | 


Ir any medical gentlemen ſhould be diſpoſed to treat 
the ſubje& as chimerical, and unworthy of their ſanc- 
tion, becauſe it has not yet been treated of Hſtemati- 
cally, or becauſe they cannot eaſily conceive, why the 

H 2 trant- 
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tranſmiſſion of a ſimple fluid through the diſordered 
body, ſhould be attended with ſo many ſalutary con- 
ſequences, I ſhall readily acknowledge myſelf un- 
able to account for the operation of fo ſingular a re- 
medy—it may be fufficient to claim their attention if 
the fact be confirmed by the evidence of ſenſe—and 1 
can only appeal to the, many caſes which may be 
brought, as ſtubborn falls to prove the reality of the 
cures which have been effected merely by electrical 
treatment, and which cannot be denied without deny- 
ing the teſtimony of a cloud of witneſſes. 


II is certain, that a ſeaſonable application of electri- 
city, has repeatedly been found extremely beneficial in 
a variety of caſes; in ſome, where drugs have failed, 
it has proved of the utmoſt ſervice; in others, it has 
appeared favourably to co-operate with other medi- 
cines, and has frequently ſuperſeded their uſe. Beſides 
the almoſt immediate removal of acute pains, and 
many dangerous complaints ariſing from obſtructions, 
flatulencies, &c. it has been found of ſingular utility 
in ſome chronical diſorders of long ſtanding, parti- 
cularly of the nervous kind, of which, perhaps, there 
is ſcarcely a ſpecies, but what would yield, in a greater 
or leſs degree, to a judicious and perſevering ule oi 
electricity. | 5 Ls 

As the electric fluid is ſuppoſed to be the only one 
in nature that is capable of inſtantly pervading the 
fineſt tubes, and of actuating both the ſolids and fluids 
of the animal frame, with vibrations more or leſs 
forcible, as the nature of the caſe requires, its ſupe- 
rior efficacy, (when frequently repeated and varied) 
in the removal of thoſe diſorders which proceed from 
an obſtructed circulation, ſeems to be a conſequence 
naturally ariſing from the peculiar action of this fluid. 


Oxx thing, however, appears to be a little remark- 
able, in favour of electricity, as a medicine, that 


though 
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though it has often fallen into the hands of very un- 


ſkilful and injudicious perſons, who have apply'd it at 


random, in all caſes, without being capable of diftin- 


guiſhing either the nature of the diſorder, or the de- 

gree in which it ought, to be adminiſtered, yet it has 
{ſeldom or never been known to be attended with any 
bad effects; the patient has generally been relieved, 
and very frequently cured, but the ill - conſequences 
have been even more rare than thoſe of inoculation. 


Ir then, nine perſons out of ten, whoſe caſes were 
proper for electrical treatment, have been either cured 


or conſiderably benefited by it, which, I think, I may 
venture confidently to aſſert has been the caſe, when- 
ever it has been duly apply'd, and continued ; and if 


not one perſon in a hundred has received the leaſt in- 


jury from it, which may very reaſonably be preſumed, 
I conceive this to be an argument pretty ſtrongly 
on the ſide of electricity, which can ſcarcely be urged 
in favour of any one remedy beſide. 


Wrkr it any argument againſt electricity to ſay, It 
has frequently been adminiſtered without effect, —the 
ſame might be urged againſt every medicine that has 
yet been made uſe of; or, if it were known to be 
really prejudicial in ſome caſes, it would make no 
more againſt the uſe of it in others, than againſt the 
uſe of bark, or rhubarb, and it would be as abſurd 
to expect certain relief from electricity, i 


Wy" caſe, 
as to expect infallible benefit from the uſe of any drug 
whatever, s | 


Many people, unacquainted with electricity, are 
too apt to treat it with neglect; others, who may have 
experienced it to be really beneficial in various caſes, 
have, perhaps, rated it too highly, and ſeem to ex- 
pect from it more than we can reaſonably ſuppoſe it 
capable of effecling. As I apprehend, the chief, if not 
the ſole benefit aig from electricity, is effected by 


the 
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the action of that fluid, either in producing a tremu- 


lous, vibratory motion throughout the ſolids and fluids 


in-general, and thereby accelerating the circulation of 
the latter; or, (particularly in the caſe of obſtructions) 
by actually pervading the finer channels of the fluids ; 
by which means, thoſe paſſages may be opened, and 
the viſcous, ſtagnant fluid agitated to its natural ſub- 
tilty. If any thing like this be the caſe, the phyſician 
will, doubtleſs, be able to point out what are thoſe 
diſorders, that are molt likely to be removed by ſuch 
a treatment; and, at the fame time, ſee that there are 
ome complaints which cannot poſſibly be benefited 
by it. | 


As the beft medicines in nature are liable to abuſe, 
o, without doubt, it is poſſible to render electricity 
very injurious to the human frame. But I conceive 
it to be impoſſible that the leaſt injury can ariſe from 
the quality of electricity; for, as this fluid is found to 
be as natural and common to all bodies as the air, it 
muſt be both necefſery and agreeable to the human bo- 
dy. The injury therefore, that can poſſibly enſue, 
muſt ariſe from the quantity alone from the too vio- 
ent vibration given to the muſcles - the ſudden diſten- 
ſion and contraction of the finer tubes and veſſels 
and the reſſtance made by the bones and ſinews (which 
are leſs perfect conductors) to the paſſage of the elec- 
tric fluid, in turning it out of its direct courſe— this 
mult occaſion what is generally called the ſhock, which 
may be rendered too violent to be ſuffered without 
conſiderable inconvenience, particularly to perions of 
weak and tender nerves. | | | 


Bur the preſent more judicious method of applying 
electricity has rendered it evident that no caſe requires 
any of thoſe violent ſhocks, which were uſed to be 
given, without diſtinction of diſorder or patient, and 
which muſt have been attended with very ill conſe- 

quences, 
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quences, if the electric fluid, even when compreſlec 
in large quantities, was of a nature in any meaſure 
prejudicial. 


Wenke I really capable of advancing a hem of me- 
dical electricity, and of deducing a ſeries of poſitions 
and rules for its application, drawn from mature 
knowledge and obſervation of the ſubje&t,—yet I am 
ſenſible that an attempt of this kind, might be thought 
arrogantly aſſuming a character which cannot conſiſt- 
ently belong to my ſituation in life; but, as I can by 
no means lay claim to any ſuch qualifications, I am as 
ſenſible that what I have already written, muſt ſtand 
ſomewhat in need of an apology ; and the beſt I can 
offer, is the motive which induced me to write it—a 
deſire of accelerating the progreſs of electricity, by ex- 
citing others, who have more leiſure and abilities, to 

make public the obſervations that may occur to them; 
which I conceive to be the moſt likely means of pro- 
moting a liberal enquiry into a ſcience, which appears 
to be worthy of the moſt aſſiduous attention. 


IT is certain, that whatever concerns the health of 
mankind, is a ſubject of too ſerious a nature to be 
committed to any other preſcriptions than ſuch as are 
drawn from reaſon and experience; I am therefore 
extremely diffident in advancing any other directions 
for the uſe of electricity, than thoſe which have been 
repeatedly uſed with ſucceſs. I have, indeed, con- 
ceived a variety of modes, wherein it might be ap- 
ply'd, in different caſes ; but want of leiſure, and op- 
portunity of reducing them to practice, renders them 
too precarious to be mentioned. The methods I ſhall 
venture to recommend are, either ſuch as J have uſed 
myſelf, or have known to have been uſed by others, 
and attended with very agreeable effects. | 
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Various Ways wherein FLecTriCiITY has been apply'd, 


and found ſerviceable in the Remaval of different 
Complaints. . 


1 HE moſt uſual method of applying electricity, 
is that of tranſmitting a quantity of the fluid 
through ſuch parts of the body, as are affected, and 
thereby producing a kind of vibratory motion in the 
muſcles, fibres, &c. This, as before obſerved, may 
be rendered more or leſs forcible, as the nature of the 
caſe may be ſuppoſed to require. It is attended with 
a very ſudden, but tranſient ſenſation, rather diſagree- 
able than painful, uſually termed the elefric ſhock.” 


Tuis method often appears to be not only adviſea- 
ble, but expedient, when the diſorder is of ſuch a 
nature that it cannot be ſufficiently affected by the 
electric fluid, without its being * in the coat- 
ed phial: as in many caſes of obſtructions, fixed pains, 
and moſt of thoſe acute complaints which demand im- 
mediate relief. But even here, very violent ſhocks 
ſeem by no means neceſſary. By violent ſhocks 1 
mean ſuch as -may be rendered by means of the full 
charge of a jar containing two or three gallons: A jar 
of one gallon, about half or three parts charged, is 
generally ſufficient to anſwer every purpoſe of ele&rifi- 
cation ; and, in moſt caſes, leſs than this will be found 


ſuf- 


I could wiſh that thoſe who treat of medical electricity, 
would endeavour to adopt ſome other more ſuitable term, for 
the paſlage of the electric fluid, than that of ſhocking. It is apt 
to convey a terrifying idea to a ſick perſon. There is certainly 
nothing very ſhocking in the caſe; and the word can never be 
uſed with propriety, but when very large jars are made uſe of, 
and the exploſions rendered exceeding forcible, 
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ſuMciently efficacious, when the patient has opportu- 
nity of having the operation frequently repeated. 


Bur there are many diſorders which are found ta 
yield to the more mild and gentle method, generally 
called drawing of ſparks ; which, to have the deſired 
effect, ſhould, in moſt caſes, be continued for ten 
minutes, or a quarter of an hour; and repeated two 
or three times a day. 


OTner complaints, particularly thoſe of the nervous 
kind, are frequently relieved by ſimply electrifying 
I mean, a perſon's ſitting in a chair, ſupported by a 
board with glais legs, in contact with the prime con- 
ductor of the machine, for about half an hour, or 
longer if convenient, once or twice a day: By this 
means, while the operation is performing, the perſon 
becomes replete with the electric fluid, which circu- 
lates in every part, and flies off from the ſurface of 
his body. The particles of this fluid being ſtrongly 
repulſive of each other, and, at the fame time attrac- 
tive of every particle of heterogeneous matter, parti- 
cularly the animal fluids, it mult therefore, in the a- 
bove circumſtances, be vigorouſly impelled and circu- 
lated through every tube. 


Ir has been ſaid, that this method of treatment ge- 
nerally increaſes the number of pulſations conſidera- 


bly; by which means the circulation of the blood, &c. 


is ſuppoſed to be accelerated; but I cannot ſay, from 
the few obſervations I have made on it, that this is 
always the caſe, I have ſometimes perceived no ſenſi- 
ble difference; at other times there ſeemed to be an 
increaſe of about ſix or eight pulſations in a minute: 
The patient, however, generally finds himſelf more 
warm, animated, and chearful, after the operation.— 
It might, perhaps, be worth while to make a few ac- 
curate obſervations on this ſubject, in order to deter- 
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mine the different effects (if any) of a repletion of the 
electric fluid in the animal body, and a privation of 
its natural quantity which might be effected by 
placing a perſon on a board negatively electrified. 


IT is pretty clear that, either the nature or action of 
the electric fluid, is highly exhilerating to the human 
frame. Let a perſon inclinable to be chilly, languid, 
inactive, oppreſſed, or ſubject to a nervous /owneſs of 
ſpirits, —if it be merely for the ſake of a diver/ion of 
thought, let him think of amuſing himſelf with a few 
electrical experiments—let him rub his machine, and 
ſet it in proper order—then, placing himſelf on the 
eleftrified board, he will be able (by the help of another 
perſon to turn the wheel) to perform moſt of the ex- 
periments of electrical attraction and repulſion, the 
lame as though he did them ſtanding on the floor, by 
the prime conductor; in fact, he will be a part of the 
conductor himſelf, and partake with it of an equal 
denſity of the fluid, though totally inſenſible of its 
action. He will attract any light ſubſtances that ap- 
proach him, from a non-electritied body. If he holds 
in his hand ſome downy feathers, he will find their 
fibres immediately grow turgid, and become uncom- 
monly expanſive. He may charge a phial, by hold- 
ing the external coating in his hand, and applying the 
wire to any unelectrified body. He may ſet fire to 
ipirits, and other inflammable ſubſtances ;—in ſhort, 
the variety of experiments that may be performed in 
this manner, is as engaging as the diverſity of agree- 
ble ideas they mult excite. 


Woulp a perſon, in the above circumſtances, ſuf- 
fer himſelf to be perſuaded (and ſuch perſons have 
generally need of perſwaſion) into the uſe of this placid 
kind of exerciſe, tor an hour or two every day, vary- 
ing the mode ſo as to prevent a tireſome repetition ; 1 

| l ſhould 


| 
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ſhould venture to aſſert, that in a few weeks he would 
find in himſelf a conſiderable alteration for the better. 


I wiLL not ſay that a perſon is likely to receive 
more benefit from this ſort of electricity the firſt, the 
ſecond, or the third time of his engaging in it, than 
he might expect from only once or twice uſing the cold 
bath, or taking an airing on horſeback ; but I think 
he muſt be pretty far advanced in hypochondriaciſm, to 
whom the united force of theſe three ſpecifics, does not 


afford effectual relief in leſs than three months. 


A Most excellent kind of exerciſe for ſuch perſons, 
if they are not too lazy, or too obſtinate to ule it, is 
rubbing an elefric glaſs tube, This tube is generally a- 
bout three feet in length: It may be rubbed with a 
piece of flannel, or oiled filk. Holding the tube by 
the end, in one hand, and the flannel in the other, let 
it be rubbed briſkly upand down, till the tube appears 
to be excited. The knuckles being then apply'd, with 
a quick motion, from the lower end of the tube to the 
top, the electric matter will ruſh from it with a crack- 
ling noiſe, and, in the dark, will have the appearance 
of ſtreams of fire. Let a perſon exerciſe himſelf ſmartly 
in this manner for a quarter of an hour, and I'm per- 
ſuaded, if he is not of a habit uncommonly phlegma- 
tic, he will find himſelf in an agreeable perſpiration. 


He will not only receive the benefit of the exerciſe, 


which actuates every muſcle, but alſo that of a double 
current of the electric fluid; firſt, from the floor, through 
his body and one of his arms, to the tube, where it 
will be accumulated; then, by ſucceſſively applying 
the knuckle of his other hand along the tube, he will 
again receive the fluid through him, and convey it back 
to the Roor. In bad weather, when a perſon is obiig- 
ed to confine himſelf to his chamber, this flux of e- 
therial matter may, perhaps, not improperly be con- 
ſidered as a deſireable ſuccedaneum for exerciſe in mow 
air. I 2 a 
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In electrifying for any particular complaint, when 
the coated phial is made uſe, I cannot conceive it to be 
of much importance what courſe the fluid is directed 
to take—whether it be t or from the part affected; as, 
ſuppoſing the caſe to be rheumatic, and the ſeat of the 
diſorder to be chiefly in one arm and ſhoulder, it ſee ms 
not very material, whether the current of electric mat- 
ter be directed ſo as to enter the ſhoulder, and come 
out at the hand, or the contrary, But, if this ſhould 
be thought of any conſequence, it may be proper to 
remind the reader that, after the phial is charged in the 
common manner, at the prime conductor, when the diſ- 
charge is made, the fluid paſſes from the inſide, through 
whatever conductors form the circuit, to the oufſide 
coating: Conſequently, in the above caſe, if the per- 
ſon holds in his hand a chain in contact with the out- 
ſide of the phial, and another chain be fixed on the 
ſhoulder ; as ſoon as this chain is brought to touch the 
prime conductor, the diſcharge will be made, and the 
fluid paſs in at the ſnoulder and out at the hand. 


In drawing the electric ſpark, the perſon who ap- 
proaches the conductor receives from it the fluid, into 
whatever part of his body is apply'd to it: But if he 
ſits upon the electrified ſtool, the fluid is taken from 
him when the ſparks are drawn. This may very con- 
veniently be done another way, without the ſtool, by 
means of an inſulated diſcharging rod.“ The chain of 
this rod being faſtened to the negative conductor, 
(while the prime conductor leads the fluid to the earth 
by means of a chain) a perſon may then draw ſparks 
from himſelf, by holding the diſcharging rod by the 
middle of the glaſs tube, and applying the end of it to 
any part of his body, | 


Wurrn 


* This diſcharging rod conſiſts of a thick braſs wire, run 


through a tube of glaſs—having a chain at one end, and a braſs 
ball at the other, 
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Wr the ſtool is made uſe of, care ſhould be taken 


that no part of the clothing touch the floor, or other 
non-electric, ſo as to convey off the fluid. 


As the electric ſparks cannot eaſily be drawn through 
a quantity of thick clothing, particularly woollen, ir 
will be moſt convenient to take them from the bare 
ſkin; If they are found to be too pungent, a piece of 
tinfoil, or thin ſheet lead, may be placed over the 
part, which will render them more mild, and the ope- 
ration may be continued longer. 


Iv moſt caſes it may be proper to begin with draw- 
ing of ſparks from the part affected, and then proceed- 
ing to moderate diſcharges of the phial. Theſe diſ- 
charges may be varied in ſtrength, and given in differ- 
ent directions; changing the place of the conducting 
chains, ſometimes farther off, then nearer to the ſear 
of the complaint, by which means, part of the fluid 
muſt neceſſarily paſs through it; in general, however, 


the nearer the chains are kept to the affected part, the 
better. 


Ir is obſervable that, though thoſe parts of the bo- 
dy which are diſordered, by obſtructions, &c. may not 
be more tender or ſenſible than the reſt, yet the patient 
commonly feels the paſſage of the fluid through ſuch 
places, much more ſenſibly than in any other part, if 


the chain is properly placed; excepting only the ex- 
tremities, where the chains touch the ſkin. 


Wu a perſon has once or twice made uſe of-the 
electrical machine, he will very readily be able to 
judge what number of diſcharges, and what degree of 
force are requiſite to be uſed. Few caſes, perhaps, 
require more than ten or a dozen moderate ſhocks, at 
one time of electrifying: But, in general, the more 
frequently theſe are repeated, ſo as not to render the 


operation diſguſtful, the ſooner may permanent relief 
be expected. | Ir 


cation © 


62 {AN ESSAY PART II. 


Ir is by no means to be ſuppoſed, that the effect of 
electricity will always manifeſt itſelf immediately after 
the firſt operation. Though there are ſome complaints 
which will ſometimes be immediately removed, there 
are more that require a frequent repetition, before much 
ſenfible benefit ariſes. Others have been found not to 
yield in any degree to the power of electricity, for ſome 
weeks, till, by perſevering in the ule of it, and by 
varying the method, they have at length been entirely 
reduced. 


Ir, therefore, we find electricity to be attended with. 
little or no effect after the firſt or ſecond time, it ſeems 
to be no indication of an unſucceſsful repetition ; and 
J am inclined to think, that where it has been apply'd 
without ſucceſs, (when the caſe has been a proper ſub- 
ject for it) its failure has generally been owing to the 
irreſolution, and diſlike of the patient, or to an im- 
proper method of application, rather than to the in- 
efficacy of the remedy. 


Ir would, perhaps, be to very little — to at- 

tempt laying down parycular directions for the ap ppl 
electricity, even in the moſt common ca 

The fituation of patients, who are proper ſubjects for 

electrical treatment, is generally ſo precarious as to 


admit of but few rules but what are diſcretionary, and 


variable according to different circumſtances. Who- 
ever has formed a general idea of the mode of opera- 
tion, his judgement may ſoon lead him to diſtinguiſh 
the molt judicious method of applying it in particular 
caſes. I ſhall, however, mention a few, which may 
be of ſervice to thoſe who are 9 to the ſubject, 
and then proceed to ſome of the cales in which elec- 
tricity has been of ſingular ſervice. 


In moſt diforders ariſing from obſtructions, it is 
generally neceffary to direct the paſſage of the fluid, 
by means of the coated phial, Immediately through 

the 
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the parts affected; and ſometimes, if the complaint be 
more general, all over the body, by placing the chains 
in various directions: They may be held in the hands. 
or put under the feet; they may be laid upon any of 
the limbs, the head, or any part of the body; the paſ- 
ſage of the fluid will always be from one chain to the 
other, the ſhorteſt way it can take, and the vibrations 
will be made in every part that lies in the courſe of its 
direction. 


Tur momentary ſenſation of pain at each diſcha 
of the phial, which is chiefly felt at the two places 
where the ends of the chains are fixed, may be ren- 
dered much leſs acute, by means of a thin piece of 
lead, of a circular or oval form, about an inch and 
half bf̃oad, faſtened to the end of each chain—a piece 
of paper, or thin leather, may be paſted over the lead 
this being preſſed pretty cloſe to the fleſh, by hold- 
ing it down with a ſilk handkerchief, or piece of flan- 
nel, takes off ſo much of the pungency of the diſcharge, 
that it is ſometimes far from being diſagreeable. 


Ir the pain or ſeat of the diſorder, be in the breaſt, 
ſtomach, or arms, the moſt ready way of conveyi 
the fluid to it, is to let the patient hold in his hand 
the end of the chain that communicates with the out- 
ſide of the phial, and, in the other hand, a chain fixed 
to an electrometer; this being placed about a quarter 
of an inch, more or leſs, from the prime conductor, 
will receive the ſparks from it, when the phial is 
charged; and the fluid will be conveyed through the 
affected part. | 

WHEN it is required to give an univerſal vibration 
throughout the body, the perſon may ſtand upon a 
pewter or tin plate, and let the end of a chain dr 
down on it, from the outſide of the phial. When the 
| Phial is charged, he may touch the conductor wich a 
{mall metal rod, held in either hand, or elſe hold in 

his 
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his hand the chain of the electrometer. If he applies 
the rod to the conductor, let him hold it in ſuch a di- 
rection, that the back of the hand may be upward, and 
touch with the rod the lower, or under part of the 
conductor, by which means he can never ſtrike it, { 
as to throw it down. 


Aovs, Epileptic, or Hyſteric-Fits, and other com- 
plaints in which the whole body is affected generally 
require theſe univerſal vibrations ; and a larger quan- 
tity of the fluid is requiſite to be compreſſed in the 
phial, than when the ſhock is deſigned to be only 
partial, A quantity moderately large, is generally at- 


tended with a leſs acute ſenſation than when it is 
imaller. | 


De arness has been frequently cured by tranſmitting 
a ſmall quantity of the electric fluid through the head; 
a chain being placed to each ear; one of the chains 
fixed to the outſide of the phial, the other to the elec- 
trometer the phial being but lowly charged. 


Sou Obſtructions are eaſily removed by the perſon's 
ſtanding on the ends of two chains, hanging down on 
the floor, one of them from the outward coating of the 
phial, the other from the electrometer the charges 
being moderate, and the operation repeated twice or 
three times in twenty-four hours. 


SWELLINGS in the face, neck, or other places, are 
oftentimes very ſoon reduced by a few moderate diſ- 
charges of the phial through the part; but theſe will 
frequently be found to yield to the drawing of ſtrong 
Iparks from the place, without uſing the phial. 


A Sort-TrroaT, when taken on the approach of 
the firſt ſymptoms of the diſorder, is generally effec- 
tually cured by a perſon's ſtanding on the electrified 
board, and drawing ſtrong ſparks from different parts 
of the throat, for about ten minutes. 5 

Q- 
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CoacutATED-BToop is very ſoon diſperſed by the 
ſame method. | 


Tax extravaſation of blood in the eyes, commonly 
call'd blood-fhotten, has been remov'd very ſpeedily by 
drawing of {mall ſparks from them,—the eye-lids be- 
ing cloſed. There is a ſmall inſtrument, conſiſting of 
a glaſs tube, and adjuſting wires, made on purpoſe 
for this uſe: Likewiſe, another for conveying the 
electric matter to the teeth, by which the moſt violent 


ſooth. achs have ſometimes been inſtantly cured. 


SE CF; M. 
Collection of various Caſes, and Cures effected by 


ELECTRICAL TREATMENT. 


T has been chiefly from obſerving the operations 
and phznomena of nature, that men have attained 
to ſuch a knowledge of her laws, as to be able to pro- 
nounce many of them invariable; and from hence 


they are conſtantly led to expect ſimilar effects from a 


ſameneſs of cauſe. 


NaTure, however, is found to be ſubject to fo 
great a variety of irregularities and diſorders, that phi- 
loſophers, of the molt penetrating genius, have never 
yet been able to trace them to their original ſpring. 
The utmoſt they have been able to do, has been to 
link together a chain of conſequences, from theſe 
effects (by purſuing an analytic method of reaſoning) 
to form ſome probable conjectures concerning the 
cauſe; — and to evade ſome of thoſe calamities which 
have been termed the evils of nature, by calling in the 
aſſiſtance of art.—And, indeed, to do thus much, 
ſeems to be an arduous taſk for feeble humanity. 
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So many are the diſorders of the animal ſyſtem, that 
phyſicians have found it neceſſary to arrange them in- 
to diſtinct claſſes, and to diſtinguiſh them by certain 
appellations and diagnoſtics. Fo each of them they 
have alſo appropriated the uſe of certain drugs and 
compounds, which experience has led them to con- 
clude to be more or leſs certain remedies for thoſe diſ- 
orders; and, though they ſeem not yet to be entirely 
agreed in opinion, which are to be preferred, in ſome 
particular circumſtances, yet moſt of them are ready 
to allow, that practical experience is, in general, a 

more ſafe guide than theoretical ſpeculation. 


Hexe they have been induſtrious to record ſuch 
particular Casxs as they have ſuppoſed to be worthy 
of obſervation, together with the method of treatment, 
effects of the medicine, &c.———Ceaſes in Pavsic, 
like Precedents in the Law, ſerve to determine the 
practice with ſomewhat more certainty. | 


When the effects of electricity in the cure of ſome 
diſeaſes, were firſt diſcovered, it was natural that the 
diſcoverers ſhould particularly remark the caſes, and 
publiſh to the world this extraordinary remedy. Whe- 
ther they did this from motives purely benevolent, or 
with more lucrative intentions, is hard to ſay; but, 
Whatever were their views, the remarks have certainly 
been of ſome benefit to mankind. By repeating, or 
improving the methods they made uſe of, many peo- 
ple have got rid of diſorders which appeared to be be- 

yond the effects of medicine. 


AnD, as we are to ſuppoſe that electricity has fre- 
quently been made uſe of with little or no ſucceſs, per- 
haps, by this time it would have been of more exten- 
five ſervice, if thoſe who were much engaged in it had, 
like the late worthy and unprejudiced Dr. FRANKLIN, 
- candidly recited the particular caſes wherein they might 
have found it to fail: Phyſicians would then, by com- 


paring 
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paring the nature of the remedy with that of the diſ- 
order, have been better able to determine how and 
when to adminiſter it, and in what complaints it would 
be moſt likely to ſucceed. * 


For a few years paſt, ſince I have made any par- 
ticular enquiries into the ſubject, I have from time to 
time collected, from different perſons and writers, as 
many caſes as I could; and have now by me {ome 
hundreds of them. I intended, by comparing the va- 
rious accounts, to have digeſted ſome ot them into ſe- 
parate claſſes, in order to diſtinguiſh, in ſome mea- 
ſure, the different ſpecies of diſorders, which appear 
more or leſs likely to be benefited by electrical treat- 
ment: To claſs thoſe together that appeared, upon 
the whole, to be leaſt liable to exceptions, and in 
which electricity had been attended with the greateſt 
and moſt conſtant ſucceſs, —Others, in which it had 
proved more dubious, and leſs efficacious, —Others 
again, wherein it had failed, or been attended with 
but little benefit: But finding myſelf unequal] to the 
taſk, I muſt leave it to thoſe who are better able to 
perform it, and ſhall only arrange ſome of the caſes in 
alphaberical order, and inſert them generally verbatim 
as I find them drawn up. 


St. ANnTHONY's Fire. 


Cas 1. © Having obſerved (ſays Mr. LovertrT) 
the great efficacy of the electrical zther, in ſoon re- 
lieving moſt kinds of inflammations, I was inclined 
to think the ſame ſalutary effects would appear when 
apply'd to the St. Anthony's Fire; but, when a caſe 
of that ſort offered, the inflammation was ſo great, 
that, at firſt ſight, I almoſt deſpaired of ſucceſs. 


Asour the middle of the day I made the farſt trial, 
and before night the ſwelling was much abated, and 
in a few days quite cured, 
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Tux operation was ſimply drawing of ſparks, with 
a finger, or an iron ſtyle, while the perſon was elec- 
trified on the reſin.” * 

[Loverrt's Electricity rendered uſeful.) 


Cask 2. April 2, 1763, my wife walked too 
long, as appeared by the conſequence, in the even- 
ing, in the garden. Next morning an Eryſipelas 
appeared in her face. Her chin was ſwelled, inflam- 
ed, and full of ſmall puſtules. By night the ſwel- 
ling had reached her right cheek, and was proceed- 
ing toher neck and forehead, Her right eye ſeemed 
to be cloſing up, and her whole face was very ſore 
and painful; ſhe alſo found a ſickneſs at her ſto- 
mach. She aſked, if I did not think drawing ſparks 
from her face would be of ſervice to her. I drew 
ſparks from it for about ten minutes. The inflam- 
mation inſtantly ſtopped, the ſickneſs went off trom 
her ſtomach, and the ſoreneſs was much abated. 
She could bear now to preſs and rub it. Next morn- 
ing all her face and head was a little ſwelled ; but 
drawing ſparks about five minutes at a time, night 
and morning for five days, perfectly cured her. She 
has never had the leaſt appearance of an Eryſipelas 
ſince,” [SYMES's Treatiſe on Fire,] 


Acuzks. 


Cask 1. Anxe HeaTrcorTe, daughter of Mr. 
HeaTncorTE, Brazier, near Moorfields, was ſeized, 
in May laſt, with what is commonly called an Ague 
ia the Head, having a violent pain in her head, face 
and teeth. After trying abundance of remedies, to 
no purpoſe, ſhe was, in Auguſt, electrified through 

* the 


* Before the more convenient method of fitting in a chair, 


placed on a glaſs-legg'd board, was uſed, the patient generally 


ſtood on a cake of rofin, 


The beſt thing for drawing the 


ivatks, is a diſcharging-rod, with a braſs knob, 
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69 
the head. * Immediately the pain fixed in her teeth. 
She was electrified four times more, and has felr 


nothing of it ſince.” [WE3LEY's Deſideratum.] 


Case 2. In January, 1761, I was apply'd to, for 
two children (Sons of Mr. CnanceiLoe, Taylor, of 
Briſtol, the eldeit nine years old, the other five) to 
electrify them on account of a Tertiun Ague, which 
had ſtubbornly reſiſted all applications. I ordered 
the children to be brought to me, juſt as the ague 
was coming upon them ; Experience having taught 
me that this is the only time to give the ſhock wich 
efficacy. They were electrified only twice, and were 
perfectly cured, by paſſing thro* them four ſlight 


ſhocks, two through the ſtomach, and two through 
the ſides. | 


* In March following one of the children fell into 
the water, and his ague returned, He was brought 


to me again, but then the electrical ſhock had not 
the leaſt effect.” [SYMES.] 


| Case 3. March 27, 1764, walking a little way 


from my houſe, and looking on a poor man digging 
ſtones, he ſuddenly dropt his tool, and cry'd cur, I 
can't work, I muſt go home. His ſoliloquy natu- 
rally led me to enquire, why? Sir, reply'd he, I 
have had a third day's ague for theſe ſix weeks, and 
now I feel it coming upon me. I took him imme- 
diately to my machine, and paſſed four ſhocks 
through him croſs-ways. Two from the right hand 
to the left foot, and two from the left hand to the 
right foot. I ſaw no more of him till April follow- 
ing; when he told me he never had the ague but 


once after, and that only for three minutes: He 


was then well and hearty, His name is WiLLtaM 
CARTER, aged ſixty.” [Iogu.] 
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Blixpxkss, Decay, or Loſs of Siohr. 


CASE 1. Extract of a Letter from Mr. FLOWER, 
Surgeon, at Dorcheſter, to Dr. BEN, at Exeter, May 
23, 1751. | 

* I nave lately had two or three opportunities of 
trying the effects of electricity on paralytic perſons, 
* with ſucceſs: What moſt tends to prove its good 
© effects on the human body, is tne following caſe : 


* A Boy about ſeven years of age, was taken blind 
fuddenly in both his eyes, without any previous 
fever, pain, or diforder. Three or four days after 
he had loſt his ſight, he was brought to me. Upon 
inſpecting his eyes, I found the pupil of each fo 
entirely dilated, that I could not diſcover of what 
colour the iris was, not the leaſt verge of it to be 
ſeen, but the cornea, tranſparent, appeared one con- 
tinued black ſpot. I told his parents I believed he 
would never be able to ſee again, for there was ſel- 
dom or never a cure for ſuch diſorders of the eyes, 
taking the caſe to be a perfect Gutta ſerena in both 
eyes. I determined, however, to try the effe&t of 
the electrical ſhock, as I had met with ſucceſs in 
ſome cafes before. Accordingly I faitened a wire 
from the outer coating of the phial to his leg, and 
another round his head, which being brought to 
the conductor produced a ſtrong exploſion. I re- 
peated the ſhock three times more. He was put to 
bed, and continued there till the next morning in 
profuſe ſweat. He agreeably alarmed his father in 
the morning, by ſaying he could ſee the window. 
When he was brought to me, I perceived a ſmall 
circular rim, of a light grey colour, round the out- 
{ſide of the iris, and obſerved that he knew when I 
put my hand between his eyes and the light, which 
he did not before, tho' in the funſhine. This gave 
me encouragement to repeat what was done the day 
© before 
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before. The next day almoſt half the iris could be 
< ſeen, with ſome ſmall degree of contraction and di- 
« latation. The third day he could diſcover and diſ- 
tinguiſh objects. The fourth he could diſtinguiſh 
colours, with briſk contractions of the iris. The 
fifth day, after repeating the operation, I obſerved 
the iris to contract and dilate as well as ever; and, 
upon a ſtrict examination, found his ſight to be per- 
fectly reſtored, and the eyes, in every reſpect, as 
well as if they had never been diſordered.” 


In a ſubſequeat letter, dated the December following, 
Mr. FLovyer informs Dr. BzxT of the Boy's continu- 
ing well. That he had his caſe atteſted by thoſe who 
ſaw him electrified ; and that many, who had heard 
of this extraordinary cure, came to ſce, and examine 1 
him. He alſo mentions a circumſtance that he had 
forgot, in his former letter the application of a bliſter 
plaiſter to the nape of the boy's neck, the day before 
he was electrified. This he had done the firſt thing, | 
but never thought of it afterwards, till it was almoſt 1 
dry'd up. He doubts whether this had any ſhare in | 
effecting the cure, but thought proper not to omir 
the mentioning of every circumſtance. 


Fa 7 _ ME 12E: © oo 


He likewiſe informs Dr. BexnT of ſome other cures | ! 
which he had performed by means of the electric ſhock, | 
particularly two girls, whom he had cured of obſtruc- 
tions, one of whom had taken medicines for twelve 
months without effect. 


Cask 2. Mr. WesLtyv, in his De/ideratum, aſſerts 
the following accounts, tranſmitted to him from a 
gentleman of Newcaſi/e-upon-Tyne. 


* LasT week a poor man in Sandgate, that had been 
blind twenty-four years, was led to the machine. I 
« ſet him upon the electrical board, and drew ſparks 
for about twenty minutes from the pupil of his eyes. 


After 
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After he had reſted himſelf a little, and was able to 
look up, he told us he could fee Sidgate, which he 
had not ſeen for many years before. He could alſo 
diſtinguiſh objects in the room, and was able to walk 
home. without a guide. He came a ſecond time, 
and was ſo much better, that II imagine he did not 
think it nece ſſary to come any more. 


Cast 3. He adds, About the time I wrote laſt, 
a young woman was cured of a fourteen years Vlind- 
© nels. She was able, before ſhe went home, to diſtin- 
guiſh one letter from another.” 


Q@.- {6 > i 


8 


Cas B 4. From the ſame perſon, a few days af- 
terwards, I received the following lines. 


Tux cure of the blind man of Newcaſtle, has ſpread 
through all the country ; in conſequence of which, 
J am, much againſt my will, become an occuliſt. 

< I have ſeveral in hand, among the reſt a girl, about 
0 ſeventeen, has been with me three weeks. Her caſe 
is owing to a film, or ſkin, grown over her eyes. 
* It came by the Small- Pox, about twelve years ſince. 
Her friends have had all advice, and uſed all the 
means in their power to no purpoſe; except that ſhe 
has loſt her left eye irrecoverably by 01 one of the per- 
«* ſons they apply'd to. 


8 


* Wren ſhe came to me the iris of the right eye was 
very nearly covered with a thick ſkin, ſo that ſhe 
could do little more than diſtinguiſh day from night. 
The method J have taken is drawing ſparks from her 
eye, and ſometimes giving ſhocks, from her head, 
* or neck, down her arm, to carry off the frequent 
a complaints of pain and dizzineſs in her head, which 
never fails of ſucceeding in about ten minutes. We 
< have electrified her about half an hour, twice every 
© day. The ſkin waſtes gradually, and daily. grows 
* thinner; ſo that now the colour of her eye appears 

through 
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through it. The other day, as I had her in hand, 
ſhe ſaw the buttons of my ſhirt ſleeve ; but her eye 
is yet very weak.“ | 


Casz 5. In January 1762, a poor woman, aged 
about thirty, came to my door begging. She was 
almoſt blind. On enquiry 1 found her blindneſs was 
cauſed by a blow with a potatoe, about two years 
and a half before: It was flung with great force, 
and ſtruck her in the right eye, with which ſhe had 
never ſeen, owing to an injury ſhe had received in 
her infancy. But the left eye, till that accident, 
was always ſtrong. An inflammation immediately 
enſued ; and, when ſhe came to me, the right eye 
was much ſwelled, and protuberated out of the 
ſocket. The anguiſh was very great, and ſo affect- 
ed the left eye, that ſhe had no more ſight left than 
Juſt ſufficient to go about to beg. 


I Took her to my machine, and drew ſparks from 
both her eyes. She ſeemed better, before ſhe quit- 
ted the room ; but by next morning was conſiderably 
ſo. After drawing ſparks from her eyes, about ten 
minutes at a time, for four mornings, ſhe ſo far re- 
covered her ſight, that ſhe could ſee to ſew a whole 
day together. In about five weeks I diſmiſſed her 
as pertectly cured.” [Svuxs.] 


Cask 6. Is the ſpring of the year 1763, a lady 
was perſuaded to try the effect of electricity for her 
ſight. It had been gradually decaying for ſome 
time. A film could be perceived gathering over the 
iris, and making its way to cover the pupil. One 
eye, in particular, was ſo darkened that ſhe could 
not ſee with it either to read or thread a needle. 


I Drew ſparks from her eyes about the ſpace of 

three or four minutes every morning, for a fort- 

night. She found her eyes ſurpriſingly mended ; 
| L © an 
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and thoſe who ſtood by could, as it were, ſee the 


curtain draw back from the pupil and iris. She at- 
tended afterwards, at times, fe {ſix weeks longer, 
and when ſhe left me, was able to thread the fineſt 
needle, and to read the {ſmalleſt print.“ I[IDEu.] 


BRONCHOCELE. 


Cask 1. © SusaNNa REA, of Worceſter, was troubled 
with a Bronchocele (the moſt obſtinate of all ſwellings) 
for ten or eleven years. It began on the right ſe 
of her wind-pipe, and gradually increaſed over it, 
till her neck was more than eighteen inches about. 
This ſwelling was electrified ; and ſparks drawn from 


it once a day for three months. The ſwelling is now 
conſiderably abated ; the ſmalleſt part of the neck is 


not quite thirteen inches, the largeſt about fifteen 
and an halt. What ſwelling remains, is at one par- 
ticular part only, and has now the appearance of a 
wen, but is much more ſoft, and appears to waſte 
much faſter than at firſt.” [Lovxrr.] 


CasE 2. Another perſon, troubled with the ſame- 
diſorder, but not of ſo long continuance, has lately 
began with the ſame operations; and the ſwelling a- 
bates much faſter than the former. [Io Eu.] 


BRulsks. 
CASE I. WIILIA Jones, a plaſterer, in King- 


ſtreet, Seven-Dials, fell from a ſcaffold, He was 


c 
. 
c 
c 


'C 


grievouſly bruiſed, and lay in violent pain, utterly 
helpleſs, for two days, when he was brought by two 
men, to be electrified. This well-timed application 
of electricity was ſo effectual, that the man walked 


© home alone, and the next week went to his work. 


[WrsLEV.] 


Cask 2. Mary OsA THOR had her foot bruiſed 
by a ſtone falling on it, which occaſioned a rang 
© 10re. 
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ſore, It continued, (tho' frequently healed for a 
time) upwards of eight years; but was entirely cured 
a month ago, by electrifying, and has never broke 
out ſince.” [Ioem.}] 
Burns AND SCALDS. $4 


We have ſeveral inſtances of the good effects of elec- 
tricity when apply'd immediately after the accident. — 
The general method is to draw ſparks from the place, 
which generally prevents bliſters, and appeaſes the pain. 
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is likewiſe effectually cured by a few moderate ſhocks, 
daily repeated for ſome time. The perſon may ſtand 
on a plate-of tin, and a chain be faſtened to any part 
of the leg. r * 


ConTRACTIONS. 


* ELECTRICITY has certainly removed ſo many com- 
* plaints of this kind, that it deſerves to be try'd 
wherever they occur,” 


Cast 1. * One who had loſt the uſe of his limbs, 
* from cold, for ſeveral years, was, at length, quite 
* reſtored by the uſe of electricity.” 


Cask 2. Another, whoſe knee-joint had been 

above five years contracted from a rheumatiſm, was 

able to ſtraighten it after twice electrifying.” 
(LoverTT.] 


Case 3. Dr. Haxr, in a letter to Dr. Warsox, 
dated Salop, March 20. 1756, mentions a cure per- 
formed by electricity, upon a woman whoſe hand 
and wriſt had been, for ſome time, rendered uſeleſs 
by a violent contraction of the muſcles. She was 
not ſenſible of the firſt ſhock that was given her; 
but, as they were repeated, the ſenſation increaſed, 
till ſhe was perfectly well. She was alſo cured a ſe- 
cond time, after a relapſe occaſioned by a cold.” 
[PniL. Trans, —PrIESTLEY.] 
1 2 Cask 
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Cas 4. But perhaps the moſt remarkable caſe that 


© has yet occurred of the uſe of electricity in curing a 
« diſorder of this kind, and indeed of any that is inci- 
dent to the human body, was of that dreadful diſ- 


c 
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order, an univerſal tetanus. It is related by Dr. 
Warson, in the Philoſophical Tranſactions; and 
the account was read at the Royal Society, the 10th 
of Feb. 1763, The patient was a girl about ſeven 
years of age, who was firſt ſeized with a diforder 
occaſioned by the Worms, and at length by an uni- 
verſal rigidity of her muſcles; ſo that her whole ho- 
dy felt more like that of a dead animal, than a liv- 
ing one. She had continued in this diſmal condi- 
tion above a month, and about the middle of Nov. 
1762, after all the uſual medicines had failed, Dr. 
Warson began to electrify her; and continued to 
do it, by intervals, till the end of January follow- 
ing; when every muſcle of her body was perfectly 
flexible, and ſubſervient to her will, ſo that ſhe 
could not only ſtand upright, but could walk, and 
even run like other children of her age.” {[Isz1D.} 


Cask ZZ. M— D—;, had been afflicted with the 
moſt violent Cramp in her legs I ever heard of ; 
which diſorder ſeized her before ſhe was twenty years 
of age, and continued (at intervals) till the operation 
was performed, when ſhe was upwards of ſeventy. 
This was moſt violent always when in bed, at which 
time ſhe was forced to tumble out on the floor, and 
this, ſometimes, twice or thrice the ſame night: 
The violent convulſed muſcular parts forming them- 
ſelves into diſtorted ridges, attended with exquiſite 
pain, burſting the ſmall blood-veſſels, which after- 


wards appeared of a livid hue, for a conſiderable 


time. This was entirely cured in a few days. The 
operation was ſhocks only, and performed once a 
day, thus: Having taken off her ſhoes, ſhe put one 


© foot 
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foot on the end of the chain which came from the 
outer coating of the charged phial; then putting 
* one end of a thick wire to the other foot, by bring- 
ing the other end to the conductor, the electric mat- 
ter was conveyed through both legs, at the ſame 
time.“ | . [Loverrt.] 
Cask 6. Another perſon, who had rigid knots 
in the thigh, like thoſe appearing in violent Cramps, 
though much more ſoft, and leſs painful; they were 
entirely diſperſed, in a minute or two, by ſimply 
drawing ſparks from the part affected.“ [IpEu.] 


Ma. Wrskev ſays he never knew electricity to fail, 
when apply'd to that painful contraction called the 


Cramp. (DesiDes.] 
DEAFNESS. | 


0 


© Wuren this ariſes from harden'd wax, or following 
a fever, it is often cured by only drawing off ſparks. 


Case 1. At Stockholm, a gentleman of diſtinc- 
tion, who had been almoſt leaf. a conſiderable time, 


with a ſinging in his cars, was perſectly cured in 
three or four minutes.? 


KA 


 Case 2. A Man fifty-ſeven years old, who had 
been deaf for thirty-two years, was ſo far relieved in 
a few days, as to hear tolerably well.” 


Cast 3. * SaMvuEr Jones, Gardener, at Lambeth- 

. Marſh, leap'd into the Thames, to ſave a man from 
drowning. Hereby he became fo deaf in both ears, 
that he could not hear any found at all, were it ever 
ſo loud. After being once electrified, he could hear 
the noiſe of a coach, at ſome diſtance. After the 
third time, he could hear the ſound of the electrical 
machine. He came no more, ſo it is ſuppoſed he 
1s well. | [Dzs1DER.] 
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CASE 4. MR. Wirtson, in his Treatiſe on Electri- 
City, gives us an account of a remarkable cure which 
be performed, in the year 1748, on Mrs. M. Smar- 
GINS. She had been deaf (from a cold at firſt) for 
ſeventeen years, and could hear nothing that was ſaid 
to her, unleſs ſpoken very loud in her ear. Mr. WII 
SON tranſmitted a ſmall charge through her head, juſt 
above the ears. She was immediately ſenſible of a 
degree of warmth in her head, from one ear to the 
other. The diſcharges were repeated four times, each 
increaſing a little in {trength. The warmth increaſed 
at each ſhock, particularly in that ear with which ſhe 


heard the leaſt, and continued all day, with a kind of 


twitchings in the ear. The next morning the opera- 
tion was repeated. The twitchings became more vio- 


lent, and the warmth greater round the ears. Theſe 


effects continued all the day, and ſhe heard conſider- 
ably better. On continuing this method for a few 
days, ſhe was perfectly reſtored to her hearing, which 
continued without a relapſe. 


Arx the time when ſhe was firſt electrified, ſhe had a 
cold, and her eyes were much inflamed. The inflam- 
mation decreaſed after the firſt operation, and was 
entirely removed immediately after the fecond. 


Wr have many inſtances wherein electricity has been 
ſucceſsfully apply'd in cafes of deafneſs; but the ſuc- 
ceſs ſeems rather dependant on ſome concurrent cir- 
cumſtances; either the time or mode of application, 
habitude of the patient, or ſtate of the diſorder; for 
we have alſo many other inſtances in which it has ei- 
ther been of very little ſervice, or totally failed. Mr. 
WiLs0N ſays, he afterwards repeated this method with 
ſix. other perſons, but it was not attended with the 
ſame ſucceſs. | „ 


M. FEROsox likewiſe informs us that he cured a 
man who had loſt his hearing, by only twice drawing 
ſparks 
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ſparks from his ears; and was afterwards as ſucceſs- 
leſs with two or three others, whom he electrified in 
the ſame manner. 


Droesy. 


* Mary BAKER, Chairwoman, aged 27, living at 
Mrs. HunT's, in Neal's-Yard, near Seven Dials, hav- 
ing been long ill of a Dropſy, was admitted laſt year 

into St. George's- Hoſpital. But, on Nov. 28, ſhe was 

<« diſcharged out of it, as incurable; as ſhe was allo 
from the Weſtminſter-Infirmary. In {pring laſt ſhe 
* was electrified, and ſoon after parted with ſeveral 
< gallons of water. After being twice more electrified 
© ſhe was well, and able again to earn her living.” 


(WesLEy's Deſider.] 


Tuis, I think, is the only caſe of a Dropſy, that I 
have met with, in which electricity has been apply'd. 
— The cure, as here recited by Mr. W. appears very 
extraordinary, In what manner the woman was elec- 
trified, he does not mention. His recital of many of 

the caſes is too laconic. To ſay, A perſon was elec- 


triſied and cured, is ſomewhat like ſaying, He recover- 
ed by taking Phyſic. | 


Eye1Leysy, and FiTs of various Kinds. 


Cask 1. * My Servant, C. P. had many years 
been afflicted with Hyſteric Fits. In 1761 J ſent 
her an Out- Patient to the Infirmary, which ſhe at- 
tended ſeveral months, but to appearance, with- 
out the leaſt good effect.“ Her fits increaſed, and 
her conſtitution ſeemed much weakened. At laſt, I 
| propoſed Electricity to her. She received ſeveral 
ſhocks, but not the leaſt good or ill effect could be 
perceived from them. Thinking with myſelf that I 
might have given the ſhocks at an improper ſeaſon, 
I changed the time, and gave them to her when the 
fit was upon her. The effect was now aſtoniſhing. 
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* Her fits gradually leſſened, an 


The fit ceaſed. The convulſions were quieted, and 

ſhe was enabled in five minutes to go about her uſual 

work; whereas, when the fit was left to itſelf, it 

weakened her ſo much, that it was ſometimes near 

two days before ſhe r that little ſtrength, 

that the fits had left her. Ker this method. 
at length ceaſed. 


Bur I muſt here inform the reader, that in the 


ſpring 1762, I adviſed her to uſe the Cold Bath, 


which did her much good. This ſhe has continued 
every ſummer ſince, and at the writing this, Dec. 
1764, ſhe continues in perfect health, and has had, 
from her own account, but (ix fits, and thoſe chiefly 
from ſurpriſe, ſince ſhe left off the uſe of electri- 
city, which was from the time of her firſt uſing the 
Cold-Bath. 


I rassED the ſhocks thro? the heart, and from the 
right ſhoulder to the left ſide, and then from the 
left ſhoulder to the right ſide. When ſhe was much 
convulſed, I paſſed the ſhock from the left hand to 
the right foot, and then from the right hand to the 
left foot.” | ([SYMESs.] 


Cask 2. 8 BRT TESwOR TH, aged 22, then 
living in Com- Lane, was ſome years ſince ſeized with 
fo violent fits, that five or fix men were ſcarce able 


to hold her. In autumn 1756, while ſhe was in one 


of them, ſhe was electrified. The phial was apply'd 
to one ſhoulder, as ſhe lay on the ground, and the 


wire to the other. On the firſt ſhock her ſtruggling 


ceaſed, and ſhe lay ſtill. At the ſecond her lenſes 
returned. After two or three more, ſhe aroſe in 
good health. Some months after, ſhe relapſed, and 


was electrified again, and again entirely cured. Laſt 


Eafter ſhe fell into a fit again, through a fright ; 
but by a few ſhocks was cured, and reſtored to 


health. [WzSLEY. ] 
CASE 
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Case 2. *© William MaTTHEws, Schoolmaſter, 
near Meorfields, aged 32, had Epileptic Fits (ſuppoſ- 
ed to be hereditary) from his birth, till he was fix 
years old. Thence he was free till thirteen. They 
then returned on occaſion of a fright, and continued 
ſo to do twice or thrice in a year, till he was ſeven- 
teen. From that time they came almoſt every month, 
till the year 1733 ſince then they uſually returned, 
about once in ten or eleven weeks. In the middle 
of March laſt he began to be electrified, both through 
the head, and from head to foot. April 4, he had 
a ſlight fit; but from that time to this, Nov. 1, has 
had none at at all. 


Mx. W. aſks, Can all England afford ſuch a cure 
as this, wrought by a courſe of medicines ?? 
[DesIDeR.} 


Cask 4. A young Lady had been afflicted with 
fits near ſeven years, which ſeized her without any 
warning, and threw her on her face quite inſenſible. 
Theſe frequently returned twice in a day. This was 
attended with almoſt a continual coldneſs in her cet. 
Her ſtomach alſo was much affected. She was elec- 
trified by ſtanding upon a wire from the coating of 
a phial, and to complete the circuit, another wire 
was laid upon her head. By this means, both the 
fits and coldneſs were gradually removed, and a 
complete cure effected.“ [WESsLEV, Lovert.] 


CASE 5 * Er1z. Bunp, near the Old Hills, a few 
miles from Worceſter, had for fifty years been afflict- 
ed with ſevere fits, which, like-an Epilepſy, gave 
her no warning, but threw down in an inſtant to the 

round, and continued her in a ſtate of inſenſibility 
or a conſiderable time. She was attacked by theſe 
fits ſometimes twice or three times in a day. After 
being electrified, upon her return home, ſhe found 


* ſuch a ſurpriſing amendment, as encouraged her to 


© come 
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come to Worceſter, as often as ſhe had opportunity, 
in order to repeat the operation; the conſequence of 
which, was the gradual decreaſe of an inveterate 
Head-ach, which attended her diſorder; and, at 
laſt, the total ceſſation of the fits; for, inſtead of 
being ſeized with them twice or thrice a day, after 
ſhe had began theſe electrical operations, ſhe had 
no more than about four of them, and thoſe greatly 
weakened; and, as ſhe has none of them ſince Chriſt- 
mas, 1753, there is ſufficient reaſon to hope they 
will not return. The operation was ſhocks chiefly. 
Signed Sept. 12, 1734. [Ip.] 


From the variety of cures, in Hyſteric and ſimilar 


caſes, which Mr. Lovett effected by Electricity, he 
ſuppoſes it to be peculiarly ſerviceable in diſorders of 
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this kind, but obſerves that, In theſe complaints, it 


is not to be done by halves; not for a few minutes 
only, (which is ſufficient in ſome others) particularly 
if it has taken deep root; but the perſon ought to 
ſtand or ſit on the electrified ſtool for an hour in the 
morning, and another in the evening each day; or, 
if two hours a day cannot be comply'd with, let 
it be two half hours; This may be firſt practiſed 
with ſometimes ſimply drawing off ſparks; after- 
wards with ſome flight ſhocks, and then, if the diſ- 
order requires it, to be increaſed with more. Such 
proceeding I ſeldom found to fail of the deſired 
effects. 


Fezr violently diſordered. 


Casz 1. Joux Wes, of Vorceſter, ſeventy years 
of age, was much diſordered in his feet, for ten or 
twelve years. The pain reſembled that of the Gout, 
but ſuch a coldueſs attended it as was ſcarcely ſupport- 
able. If he warmed them by the fire, they raged 
{till more, as alſo when he began to be warm in 
bed. The nails of his toes frequently dropt off: 

* The 
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The toes in general appeared livid; and frequently 
large black, or bluiſh ſpots were formed on the ends 
of them, or on the top and ſides of his feet; and 
his heels were generally puffed up like blown blad- 
ders. 


Ar theſe complaints gradually decreaſed, till 
they were totally removed, by his being electrified 
once a day, for ſometime, and afterwards twice a 
week. At firſt only ſparks were drawn. After- 
wards, the chain was brought from the outward 
coating of the phial, to the part affected of one foot; 
then one end of a wire was laid to the part affected 
of the other foot, and the other end of the wire 


brought to the conductor. [LoveTT.} 


Cas E 2. EsrhER Hopkins, of Tedney, near Wor- 
ceſter, was troubled with a very painful ſwelling, in 
the ball of her great toe, for ſome years. The pain 
was greateſt when ſhe was in bed, Having, in vain, 
made uſe of other means, ſhe came to Worceſter, to 
try the effect of electricity, After the firſt or ſecond 
operation, the pain was much abated ; and ſhe told 
me, with pleafure, ſhe had had a more comfortable 
night's reſt than for a conſiderable time before. Af- 
ter continuing the uſe of electricity for a {mall time 
longer, the ſwelling gradually aſſuaged, and the 
pain left her. The operation was ſetting her upon a 
cake of roſin, and drawing ſparks from the part af- 
fected.” [Ib.] 


Cask 3. Mr. Josnua Wave, of Perſhore, was for 
ſeven or eight years troubled with a painful diſorder 
in one of his toes; and though it was tender as a 
boil, yet nothing was to be ſeen. The pain was ſo 
great that he was determin d to have the toe cut off. 


T xis troubleſome malady was effectually cured at 


one operation; which was performed in the ſame 
as the above.? IIb.) 


M 2 Fe- 
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| In an account from Upſal, in Sweden, by Dr. Zkr— 

ZELL, we are informed that theſe are brought to a 
ſpeedy digeſtion, and cured, by drawing electrical 
ſparks from them: But no particular caſe is men- 
tioned. 


FisTULA LACHRYMALIS. 


* ANNE TrHomaton, in Little Fiſh-fireet, Worceſter, 
was troubled with a Fiſtula near the inner corner of 
her eye, which broke out and healed no leſs than 
ſeven times. The laſt time it healed, it continued 
well for ſome time; after which it began with a ſmall 
ſwelling, and continued growing larger, till it was 
as big as a filbert; when ſhe was adviſed to try elec- 
tricity. After the ſwelling was electrified, it ſoon 
decreaſed, till it was entirely diſperſed; and has con- 
tinued well for more than two years, without the 
leaſt ſymptom of any return. of the diſorder. —The 


operation was ſimply drawing ſparks from the part 
affected.” [LoverTT.] 


Rr vo OY TY 28 9. 
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I rixD but few inſtances of the effects of electricity 
in this inveterate diſorder. Though, according to Mr. 
Loverr, electricity has frequently been made ule of, 
with great ſucceſs in it; and he is of opinion, that 
complaints of this kind, even tho* hereditary, would, 

in time, be found to give away, if not quite cured, 
by electrical treatment. He mentions his having made 
ſome trials on perſons ſlightly attacked by the Gout, 
who received benefit ſo ſuddenly, that they could 


ſcarcely think it to be the effect of electricity. He 
aſſerts the following 


Case 1. © A Perſon in Worceſter had, within the 

* ſpace of two or three years paſt, ſeveral attacks of 

the Gout, ſince the firſt of which, he had always a 

ſtiffneſs and pain in the joint of one of his great ons, 
| * an 
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85 
and for a confiderable time, in Doch, particularly if 
he walked much. He was quite cured in a ſhort 
time, by having ſparks drawn from the part affected. 


CasE 2. The following remarkable caſe (ſays the 
Rev. Mr. SyMzs) was not performed by myſelf, but 
by a friend, who particularly deſired that I would 
inſert it in my liſt. It is here introduced with ſan- 


guine hopes that others would make trial of electri- 


city in the ſame caſe; being thoroughly perſuaded 
that the remedy will be found, if not effectual, yet 
moſt certainly innocent. The ſhort of the relation 
is this. A young gentleman, fond of electricity. 
went to his Tinman's for ſomething he had beſpoke 
of him, who at that criſis was thought to be dyin 
ot the Gout in his ſtomach. He was deſired to go 
up ſtairs: As ſoon as the poor man ſaw him, Sir, 
ſays he, for Gop's ſake electrify me. The machine 
was brought, and ſeveral ſhocks were given through 
the ſtomach, where the pain was felt. The patient 
every time begged that the ſhocks might be ſtronger. 
At laſt a great quantity of wind came up, and he 
immediately cry'd out, *I am better.” That night 
he reſted tolerably well. The Gout almoſt inſtantly 
ſhifted from his ſtomach to his feet. But next day 
making too free with himſelf, and drinking ſome 
ale, the Gout returned to his ſtomach. The ſhocks 
were repeated, and the patient's account was, I 
feel the Gout retire to my feet.” He was cured, — 
Some years after I ſaw him, converied with him, and 
heard the above particulars from him.” 


GRAVEL. 


* Thomas WiLL1s, Chair-maker, aged 44, was for 
many years afflicted with the Gravel in his kidneys. 
He was electrified twice. After tne ſecond time he 
parted with a large quantity of Gravel, He was 


© elec- 
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« elerified twice more, and has not found the leaſt 
complaint fince.” [DesiprR.] 


Irixp no other caſe of the gravel, wherein electricity 
has been made uſe of, than this one — but, if the na- 
ture of the diſorder be conſidered with that of the re- 
medy, thoſe obſtructions ariling from gravel ſeem to 
be no improper ſubjects for electrical treatment; at 
leaſt, I think no ill conſequences can enſue from it, 
and it may be worth while to make trial of a few diſ- 
charges of the phial, tolerably forcible, from the reins, 
or between the ſhoulders, to the feet. 


HxrAp-Ach. 


ELxcr terry has been of very conſiderable ſervice 
in violent Head-achs, as appears from the number of 
caſes we find recorded. ; 


Cast I. Mr. Hiccins, in Lich treet, Worceſter, 
* troubled with a periodical Head-ach for near ſix 
* weeks, from the top of his forehead, or right temple, 
< down to his ear, which commonly began at five or 
* ſix o'clock in the evening, and held till he went to 
bed, was cured in a few minutes.—The operation 
was drawing ſparks from the part affected.“ 

[Loverr.] 


Cask 2. M. Dancopcxs, near Sidbury-Gate, Wor- 
« ceſter, was afflicted with an almoſt conſtant and vi- 
„ olent pain in the hinder part of her head, for near 
three quarters of a year; but worſt of all when ſhe 
« firſt lay down in her bed, being then fo intolerable, 
© ſhe could not forbear ſhrieking. Having made ule 
of all means in her power to no effect, was very ſoon 
+ relieved of the violence of the pain, by being elee- 
* trified once a day; and, after continuing it ſome time 
. 


longer, declared herſelf perfectly cured.” [Io.] 


CASE 
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Cast 3. A. T. of Whitechapel, had a violent 
Head-ach, which continued for ſeven or eight weeks. 
After ſhe was clectrified the pain increaſed {or three 
hours. It then gradually decreaſed, till the was quite 
well. This proves that electricity may remove even 
a diſorder which, at firſt it ſeems to increaſe.” 


[Des.] 


Cast 4. A. Brown, aged 22, was from a child 
frequently afflicted with a violent Head- ach. In Oc. 
1757, ſhe was electrified five days ſucceſſively; hav- 
ing one wire apply'd to the fore part, another to the 
hinder part of her head, and receiving ſeven or eight 
ſhocks each time.“ Hereby ſhe was entirely cured, 
nor has found any pain in her head ſince, unleſs oc- 
caſionally for want of ſleep.” (IB1D.] 


Casr 5, SARAH WII, wife of Mr. WBB, Tal- 
low-chandler, aged 46, was from twenty years old 
ſubje& to a violent pain on the top of her head. 
This frequently obliged her to keep her bed; nor 
could any remedy for it be found. She was electri- 
fied by gentle ſhocks from temple to temple, and 
from the forehead to the back part of her head. 


This was done three days ſucceſſively, and ſhe was 
entirely cured.” (Iz10.] 


Cask G. R. Ourzx, Rope-maker, aged 23, liv- 
ing in Bunbill- Row, was troubled with a violent 
Head ach over the eyes, before he was ten years old, 
ariſing from a blow on the head. He was ſcarce 
free from it a month together, for above twelve 
years. It uſed to throb and ſhoot through the head, 
ſo that often he was almoſt diſtracted. He was 
once electrified, receiving three ſhocks, by one wire 
apply'd to the forehead, and another to the back 
of the head. He was worſe than ever for ſome hours, 
till he went to bed, but awaked in the morning per- 
fectly well; and has continued ſo ever ſince.” 


[Is w.] 
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In moſt of the foregoing caſes, the diſorder appears 
to have taken its riſe either from external injury, or 
ſome other extraordinary cauſe;—In a common head- 
ach, proceeding from indigeſtion, fatigue, &c. elec- 
tricity ſeems to be of very little ſervice. 


HvsrrRIC ComPLainTs, DEPRESSION, Se. 


Tux ſalutary effects of electricity, in various caſes 
of this nature, have been very remarkable. We have 
' ſeveral inſtances of perſons who have been entirely re- 
lieved of ſuch complaints, though of many years ſtand- 
ing, by repeating the uſe of electrical applications, in 
various modes, tor the ſpace of a few months. 


MoRTIiFICATION., 


M. LoveTrT gives us one inſtance of a Mortifica- 


tion, which he had ſurpriſingly benefitted by electri- 
cal treatment. The patient was a gentleman of Wor- 
cefter. The complaint began in his toe, and the mor- 
tification proceeded, notwithſtanding every probable 
remedy was apply'd. At length he was electrified, 
and ſeveral charges of the phial ſent through the part. 
The mortification ſtopped ; but, upon omitting the 
electricity, it began again, and increaſed ſo far that the 
caſe ſeemed deſperate. He was again electrified in the 
fame manner, which, by the next morning, produced 
ſuch a change for the better as aſtoniſhed the Surgeon, 
who acknowledged it had done more good in two 
days, than had been effected in fix weeks before. 


ParaLvyTic DisoRDERS. 


Ta1s appears to be an extenſive field for electrical 
operations, in which the ſucceſs has been extremely 
various. The benefit of electricity, in ſome of theſe 
complaints, has been remarkable,—1n others, appa- 


rently ſimilar, it has been found of very little ſervice. 
| Taz 
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Tut Rev. Mr. W. Jones, in his Eay on Natur aL 
Pn1LosopHy, relates the following remarkable cure. 


Cask 1. A Girlof about twelve years of age, the 
daughter of a Shepherd in the pariſh of Madenbo, 
in Northamptenſhire, having frequently expoſed her- 
felf in the field, to bad weather, was afflicted in the 
ſpring 1761, with flying pains in her limbs, ſoon 
followed by an bemiplegia, which ſeized her ſuddenly 
© as ſhe was at work, and deprived her of the uſe of 
her limbs an the right ſide; fo that ſhe was unable 
* to ſtir from her chair. She complained alſo of a 
fixed pain toward the bottom of the ſpine, which 
became ſo violent, that, when in bed, ſhe could reſt 
* in no poſture but with her face downward. 


Lo Lo * * * 


To remove this ſymptom, a bliſter was recom- 
mended to be laid near the part. It had the deſired 
effect, and removed this pain in a day or two; but 
her limbs, on the right fide, were ſtill as uſeleſs as 
before, and ſo invincibly cold, that her mother was 
employed many times à day in rubbing them with 
hot flannels. 


oF A K NY * 


* Tax bliſter was continued under the form of a 

* perpetual bliſter : But I found, after ſome trial, that 
' no farther benefit was to be expected from it; and 
having but little hope from the uſe of any external 
< medicines, I reſolved to electrify her.— The ſhock 
* was given after the common method; only I endea- 
< voured to adminiſter it in ſuch a manner, that the 
fire, upon its diſcharge, ſhould follow the courſe of 
the nerves (from the top of the ſpine downwards) 
throughout the whole ſide that was affected. After 
two or three ſtrokes, of which ſhe complained but 
little, though they were very ſevere, I enquired, 
Whether ſhe perceived any warmth or tingling in 
her limbs? To which ſhe anſwered in the affirma- 
tive. When ſhe had received about half a dozen 
N < ſtrokes, 
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© ſtrokes, I diſmiſſed her, ordering her parents to wrap 
her up warm in bed immediately, and bring her to 
* me again in a day or two. 


* AT her next appearance, ſhe was much altered for 
the better: Inſtead of that cold and numbneſs ſhe 
had before complained of, her limbs had a glowing 
warmth in them from the time ſhe had left me; and 
this was followed by a profuſe ſweating, which came 
on after ſhe was put to bed, and continued for about 4 
two days after the firſt operation. There was like- F 
wiſe a copious diſcharge from the bliſter, which, for 
ſome days before, had produced no effect, and was 
in a manner dried up. _ 44h," 


* ArTtR the ſecond operation ſhe continued to mend. 
After the fourth, ſne went by herſelf, upon crutches, 
to a neighbouring houſe, at ſome little diſtance. At 
* this time, the ſhocks began to hurt her ſo much as 
to make her ſhed tears; a plain proof, that her 
limbs had now, in a great meaſure, recovered their 
* ſenſibility. After the /i operation, ſhe was able 
to walk up a ſteep hill to church, without any af- 
* ſiſtance, even from a walking- ſtick: And during 
this whole courſe, no medicines of any kind were ad- 
« 
C 
4 
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miniſtered. Some weakneſs ſtill remained, which 
electricity would not remove; I therefore recom- 
mended the uſe of ,the cold bath, by the help of 
which ſhe ſoon recovered her ſtrength, and is now 
able to work for a livelihood nearly as well as be- 
fore, except that her right leg is ſomewhat ſhorter 
than the other, which, as ſhe walks, neceſſarily occa- 
* ſions her to ſink a little on that fide. 


AFrrTxx reciting the above caſe, the ſame gentleman 
obſerves of medical electricity, from the opportunities 
he has had of trying its power, that, though it ought 
not to be haſtily cried up as a cure for all diſeaſes, 


(which has been the misfortune of many an uſeful re- 
medy) 
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medy) ſome there certainly are, to which it may be 
apply'd with ſucceſs; and ſays, he ſhould be glad (and 
every benevolent mind will wiſh with him) to ſee its 
uſefulneſs properly aſcertained, and diſcreetly limited, 
by ſome candid and judicious gentlemen of the faculty, 
He farther obſerves, that, from what has appeared to 
him, he believes it might be of much ſervice in rheu- 
matic pains, and paralytic affefions, where they are re- 
cent, and the patient not too far advanced in years. 
Some of the principal diſorders ariſing from truc- 
Hons (he adds) might find great help from it, if taken 
in time: And he ſuppoſes it might be worth while to 
try it in the caſe of a gutta ſerena, or any other dif- 
order that may be referred to this claſs, which is a 
very numerous one, | 


Bur he thinks, its greateſt efficacy will be found in 
removing (and that in a very fmall ſpace of time) all 
ſpaſms or cramps, particularly ſuch as proceed from 
any ſudden cold upon the external parts; and ſuppoſes 
It highly probable, that in the moſt extreme caſes of 
this kind, immediate relief might be expected from 
it, even in that dreadful ſpaſm which affects the muſcles 


of the back or breaſt, and is ſo common both in the 


Eaſt and Weſt- Indies. This diſorder is deſcribed by 
BoxT1vs, in his Hift. Nat. & Med. Ind. Orient. p. 18. 
Tam repentinus & ſubitus eſt aliquando ejus impetus” &c. 
The ſame ſpecies of diſorder, I apprehend, which is 
uſually called a tetanus. Mr. Jones, here, undoubr- 
edly appears to be right in his conjecture, for a teta- 
nus has been cured by electrical treatment.“ 


War led him to believe that electricity might be 
of the utmoſt ſervice in this frightfal diſtemper, was 
the caſe of one of his maid- ſervants, who, by taking 
cold in the night, aroſe in the morning with that ſpaſm 
commonly called a cric& in the neck; fo violent, that 

| N 2 her 
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u See p. 76. 


3 — CO CO — 2 — 1 
6 , | Le as 


92 AN ESS Ax Parr II. 


her head was drawn aſide toward one ſhoulder, and 
could not be moved any way without cauſing an acute 
pain. He ordered her to be placed on a ſtand, ſup- 
ported with glaſs feet, and drew ſparks from the part 
where the greateſt pain was felt, when ſhe attempted 
to move her head. By this means, in a minute or 
two, her head came nearer to its right poſition, and 
by continuing the operation, was very ſoon reſtored. 
Some ſoreneſs remained in the part; which was remov- 
ed by keeping her neck warm. All the ſparks that 
were drawn raiſed ſo many little red puſtules or bliſ- 
ters; Which is not uſual if the part be in a healthy 


ſtate, But, to return from this digreſſion from para- 
lytic diſorders. | | 


Cask 2, © Josten BurGes, aged 22, applied to me 
in Feb, 1761. Two years before, returning from ſea, 
he was impreſſed into the King's ſervice, in the Brito! 
channel, and with ſeveral others was ſent to navigate 
a prize round to Plymouth. He had not been long 
on board, before he was ſtruck with a hemiplegia on 
the right ſide. When the Veſſel arrived at Plymouth, 
he was ſent to the Hoſpital. He continued there, his 
mother informed me, three months, without receiv- 
ing the leaſt benefit. She then removed him to Briſ- 
tol, and by the help of friends, got him admitted 
into the Hoſpital at Bath, where he remained ſeven 
months, but to no purpoſe. She then removed him 
back to Briſtol, and got him admitted into the Infir- 


mary, where he continued three months, and was 
then diſmiſſed as incurable. 


< SoME time after this, his mother applied to me; 
* at this criſis, his right leg was almoſt uſeleſs, he had 
no ſtrength to lift it up, he could only drag it after 
the left. His right arm was wither'd, and ſeemed 
only to hang to his ſhoulder, and his fingers were 
© faſt clenched, and quite inflexible ; nor was he able 
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© to ſpeak one articulate word. I gave him 30 or 40 
« ſmart ſhocks for ſeveral mornings, and had ſoon ſuf- 
< ficient reaſon to think that I ſhould be of ſervice to 
him; for the parts, which were at firſt inſenſible, 

began to recover their feeling, his fingers unclench- 
ed a little, and looked of a living colour. In two 
months his leg recovered ſo much ſtrength, that he 
could walk with freedom; and I could perceive the 
fleſh of his arm grow and increaſe apace; by this 
time he could lift it to his head, and move his fin- 
gers. I ordered him to uſe his arm as much as he 
could. In a little time he recover'd ſo much ſtrength, 
that he was able to work at a pump for half an hour. 
He attended three months, and then of his own ac- 
cord left me. His fleſh became ſenſible, and the 


ſhocks gave him pain, which was the reaſon of his 
coming no more.” [SYMES, ] 


MR. Svuxs adds, that the man, ſoon after, went to 
wark in a brick-yard, and that in the year 1766, he 
ſaw him at work, wheeling a barrow, which, by the 
help of a ſtrap round his wriſt, he ſeemed to ma- 
nage as well as his fellow-labourers. Some of his fin- 
gers were (till rigid and contracted ; and he was able 
to articulate but few words. Had he continued the 


uſe of electricity, Mr. Symts apprehends he might 
have been perfectly cured. 
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Case 3. Mx. LoverrT gives us an account of 2 
cure which he performed on a perſon who had a ſud- 
den ſtroke of the palſy in his arm, which remained 
uſeleſs for ſome time, but was reſtored by means of 
friction. The ſtroke was repeated a ſecond, and a 


third time; when he was effectually cured by few elece 
tric ſhocks. 


Tux ſame perſon had lately a much worſe ſtroke of 
the ſame kind. All the right ſide was fo affected, that 
he could not walk without the aſſiſtance of two perſons . 
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to ſupport him. After he had been electriſied a few 
times, he was able to walk with the help. of one per- 
fon, and in three weeks was perfectly reſtored. — The 
operation was ſhocks from the right hand, to the 
right foot ee 


Casr 4. Triomas Donsox, Leather: pipe- maker, 
« aged 27, was ſeized with a palſy in the tongue. It 
continued to grow worle for ſome days, and then 
- go deprived. him of his ſpeech. He was electriſied 

or five. days, by drawing ſparks from the tongue, 
and ſhocking him all over. By this means not only 
his palſy was cured, bur convulſions alſo, which he 
had had for four years.” (DesiDtr.} 


Ma. WEsLEy, in his Defideratuim, written about 
twelve years ago, acknowledges that he had not him- 
ſelf, at that time, known any inftance of the perfect 
cure of a hemiplegia, Many paralytics (he ſays) have 
« been helped, but I think ſcarce any palſy of a _ 8 
* ſtanding, has been thoroughly cured.” 


* 


Tuis melancholy diſorder, perhaps above any other, 
requires a moſt judicious treatment.—The following 
cafe ſeems to be an inſtance of an injudicious applica- 
tion of electricity. Dr. HART, of Shrewſbury, in a 
letter to Dr. Warsox, fays, © A young girl, about 
© ſixteen, whoſe right arm was paralytic, on being 
£ electrified the ſecond time, became univerſally para- 
© lytic, and remained ſo about a fortnight, when the 
* increaſed pally was removed by medicines which her 
caſ indicated; but the firſt diſeaſed arm remained 
© as before: 1 ſhould have mentioned too, that this 


arm was greatly waſted, in compariſon of the other. 


« However, notwithſtanding the former bad accident, 


I I had a mind to try the effect of electricity on her 


again, which we renewed; and, after about three 
or four days ufe, ſhe became: the ſecond time uni— 


verſally paralytic, and even loſt her voice, and with 
« dit- 
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difficulty could ſwallow. This confirmed me in m 
opinion, that the electrical ſhocks had occaſioned 
* theſe ſymptoms. - We therefore omitted it, and the 
girl, though ſhe grew better of her additional palſy, 
for ſo I call it, remained as bad as before of her 
« firſt,” [Phil. Tzans, Vol. 48. 1754. 


Tus appears, pretty clearly, to be one inſtance that 
electrical treatment improperly apply'd, may be at- 
tended with ill effects; and I think it is the only one 
worthy of notice, that I have met with. From the 
conſequences which enſued from Dr. Hart's method 
of electrifying, we may very reaſonably conclude that 
the ſhocks were too violent. Though the Doctor was, 
no doubt, a man of diſcernment, it ſeems very proba- 
ble that he did not ſufficiently atrend to the particular 
circumſtances of this poor girl's caſe. Perhaps the 
number of patients, and variety of buſineſs in an Hoſ- 
pital (where, I think, electricity is not likely to receive 
its laſt improvement) might oblige him to proceed 
with leſs precaution than ſuch an experiment required. 
The complaint was in the arm only; and the arm a- 
lone ſhould firſt have been ſhocked. Ar that time, 
indeed, it was not known, at leaſt it does not appear 
to have been ſufficiently attended to, that a large quan- 
tity of the electric fluid, inſtantly tranſmitted through 
any part of the body, would affect the whole, and be 
productive of one rude concuſſion (properly termed a a 
ſhock) throughout the whole frame, — and that a quan- 
tity more moderate, would affect little more than the 
part which lay immediately in its circuit or paſſage.— 
But this was the trial of a new remedy, on a patient of 
the lower claſs. | 


Da. Har ſeems to have been generally pretty li- 
beral in the uſe of his medicine, and never [tinted his 
patients in quantity. In a preceding part of his letter 
to Mr. Warsen, he mentions the caſe of another wo- 


man, 
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man, whoſe arm had been paralytic for ſome years, ſo 
as to be ever abſolutely motionleſs, and inſenſible of 
heat, cold, or pain; and ſays that the greateſt blows 
were given to it for many days ſucceſſively—it is much 
that this woman was not likewiſe univerſally paralytic 
but, notwithſtanding this rough treatment, the arm, 
it ſeems, grew better, and ſhe recovered ſome little 
uſe of it. 


DR. FRANKLIN ſeems likewiſe, in ſome meaſure, to | 
have fallen into this miſtake, of ſuppoſing that a large 

quantity of the electric matter, and very forcible ex- 
ploſions were neceſſary to be made uſe of in this diſ- 
order. In a letter to Dr. PRIN LE, read at the Royal 
Society in Jan. 1758, he ſays, that a few years before, 
when the news-papers made mention of ſeveral cen- 
ſiderable cures performed in 1ta/y and Germany by elec- 
tricity, a great number of paralytics were brought to 
him, from different parts of Per/ilvania, and the neigh- 
bouring provinces, to be electrified. His method 
was, after placing the patient on an inſulated ſtool, to 
draw a number of ſtrong ſparks from all parts of the 
affected limb or fide. He then fully charged two ſix 
gallon glaſs jars, each containing about three ſquare 
feet of coated ſurface, and ſent the united ſhock of them 
through the affected limb or limbs, ' repeating the 
ſtroke commonly three times each day. 


By this treatment moſt of the patients appeared to 
be relieved, for a few days; a greater ſenſible warmth 
was obſerved in the affected limbs, which were found 
more capable of voluntary motion, and ſeemed to ac- 
quire more ſtrength. Theſe appearances, he ſays, 
gave great ſpirits to the patients, and made them hope 
for a perfect cure; But he did not remember to have 
ſeen any amendment after the fifth day.—The Phocks 
became ſevere—the patients were diſcouraged - went 
home, and in a ſhort time relapſed. | 


Ir, 
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Ir, inſtead of two fix gallon jars, the Doctor had 
made uſe of only one of two quarts, and proportioned 
the ſhocks as the patients were able to bear them, at 
the ſame time uſing a gentle external friction with flan- 
nels, oils, &c. the benefit, perhaps, might have been 
much more permanent. Indeed he himſelf afterwards 
ſuppoſed that many ſmall ſhocks would have been more 
proper than the few large ones he gave; having read, 
in an account from Scotland, of a caſe in which two 
hundred ſhocks (or rather ſmall diſcharges) from a 


phial were given daily, and a perfect cure had been 
made. i ; | 


Mz. James FErcuson, in his Treatiſe on electricity, 
relates a remarkable cure of a Hemiplegia performed by 
Mr. Wu. Swirr, of Greenwich. The patient was the 
Wife of Mr. ALLMEY, a Baker. The affected ſide was 
totally inſenſible. Dr. GzzzN, who attended her, or- 
dered her to be electrified; which was done by drawing 
of ſparks, ſometimes for more than an hour together, 
and then proceeding to the uſe of the charged go 
'The diſcharges were made pretty ſtrong till ſhe began 
to feel them, and then more moderate. The operation 
was begun Sept. 3, 1769, and continued till the 18th 


of O#. following, in which time ſhe was electrified for 


the ſpace of 31 hours, at 18 different times, and had 
received 141 ſhocks. She was hereby quite reſtored. 


Upo the whole we find that electricity has been of 
very conſiderable ſervice in this diſorder ; but the ſuc- 
ceſs appears greatly to depend on a proper and well 
timed application; and I think, not only the degree and 
duration of the diſorder, but the ſtrength and conſtitu- 
tion, the age, ſex, and habirude of the patient, ſhould 


be ſo far conſidered as in ſome meaſure to determine the 


mode of operation. 
0 Rnxv- 


hs 3 r 


* 
— . 1 
- CIR La „ 5 a * " 
ORs + Det” ö > WCET. 9 2: 
. * * 9 
ö a . | 
- T * * 
A 4 
. 


r 
« nt 
- 


98 AN. T8 8 A T PART II. 


Ru zun ArisM. 


Tux general method of treating rheumatic complaints 
and fixed pains in the limbs, proceeding from colds 
&c. is firſt drawing of ſtrong ſparks from the affected 
parts, and then making uſe of the coated phial. The 
former method alone, | Fo often been known to remove 
rheumatic pains of many years ſtanding; and in many 
caſes of this ſort, a few electric ſhocks has effected cures 
after other remedies had been uſed to no purpoſe. 


SCIATICA. 


Cask I. Mr. Jonx ELtison, an Officer of the 
Exciſe, living in Hunt-ftreet, Spitalfields, was upon 
catching cold, ſeized with a violent Sciatica, which 
held him ſeveral months without intermiſſion, and 
frequently almoſt took away the uſe of his limb. In 
Aug. 1754, he was electrified, receiving two ſhocks. 
His pain was greater for four or five hours, but at- 
terwards entirely ceaſed, and returned no more.“ 


[Des1D. | 


CasE 2. Mary BuTLtn, aged 86, of Eagle-ſtreet, 
* Red-Lion-Square, had been afflicted with a ſciatica for 
more than twenty years, ſhe was electrified ten or a 
* dozen times, and has been eaſy ever ſince.“ [Ip1D.] 


CasSE 3. A Lad who had a ſevere ſcialica in the 
right hip, from a fall from a ſcaffold, ſo as not to 
bear being touched, was ſo far cured by electricity in 
© a few days, as to be able to walk without a ſtaff,” 

| | [Loverr.] 


CASE 4. Tromas FRANKLAND, an Invalid, but 
diſcharged on account of what was thought an incu- 
rable malady, was ſeized with a violent and moſt ex- 
cruciating pain in the upper part of his thigh. It had 
tormented him for three months before he came to me, 
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and had rendered his life perfectly miſerable. He was 
cured by electrifying him only twice. I paſſed about 
ſix ſhocks through the pain. This poor fellow's gra- 
titude was ſo great that, at whatever diſtance he Jaw 
me, he would always run and be ready to throw him- 
ſelf at my feet. © [Symes.] 


Sore TRHROAT. 


CASE I. Et1z. TavLior, of Hennick's- Hill, near 
Morceſter, after taking cold, was ſeized with a ſorc 
throat, which continued growing worſe for the ſpace 
of ſix days; at which time ſhe could not ſwallow even 
a bit of bread ſoaked in tea. She came to Vorceſter 
to try the effect of electricity, and received ſo much 
benefit from it, that, by the time ſhe got home, ſhe 
was able to eat ſome boiled mutton. After bein 
electrified twice more ſhe was perfectly cured. — The 
operation was ſmall ſhocks, from one ſide of the 
throat to the other.” [LovertrT.] 


Cask 2. I was once, at Briſtol, ſeized with a ſore 
throat, ſo that I could not ſwallow any thing. Mr. 
ADLam, of that city, who is a fine electrician, came 
and drew many electric ſparks from my throat; and 
in about half an hour * he did the ſame again. 


e ftay'd with me about an hour longer, and before 


he went away, I could both eat and drink without 
pain; and had no return of the diſorder. -I have re- 
lie ved ſeveral perſons in ſuch cafes, but never in ſo 
ſhorr a time as Mr. ApLam cured me.“ [Fexcuson,} 


I nave frequently had the ſatis faction of proving the 


good effects of electricity in this complaint, both on 
myſelf and others.—I never made uſe of the coated 
phial in this caſe, but drew very ſtrong ſparks from 
different parts of the throat and neck, by means of an 
inſulated diſcharging rod, in contact, by means of a 
chain, with the negative conductor. I always found this 


O 2 method 
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method attended with ſucceſs, if the operation was per- 
formed ſoon after the firſt ſymptoms of the diſorder ap- 
peared, 


SPRAINS, SWELLINGS, &c, 


CASE 1. © Join PacLar, Maſon, being at work 
in Redcliff-fireet, March 1762, had the misfortune, 
by carrying a Stone too heavy, to wrench his knee; 
it ſwelled immediately, and was very painful. —He 
apply'd to a ſurgeon, who told him, he imagined it 
would be ſome time before it would be cured. The 
next morning he came to me, but with great diffi- 
culty and much pain. I paſſed about five ſhocks thro? 
the ſwelling; this enabled him to bend his knee, and 


walk about the room without difficulty. I ordered 


him to favour his knee that day as much as he could, 
and come to me the next morning. He came, but 
perfectly cured with what was already done. The 
{ſwelling was gone, and he could bend his knee and 
walk as well as ever.“ [SYMES. ] 


Case 2. Jacos GRirrirn, a fea-faring man, ap- 
ply'd to me May 21, 1765, to electrify him for pains 
and ſwellings in his legs and arms, He told me that 
he had been diſcharged from the Hoye Man of war, 
as incapable of ſervice, and that he had likewiſe been 
diſmiſſed from the Portſmouth hoſpital, as incurable. 
He was cured by ſhocks, attending only four days.” 


_ [Ip.] 


Cask 3. S. W. in the year 1762, had the miſ- 
fortune to cut her hand with the edge of a tin box. 
The wound was trifling, but, in a day or two it grew 


painful. An eminent ſurgeon dreſſed it. It grew 


worſe; and at laſt became ſo bad, that it was con- 
cluded, in order to ſave her life, ſhe muſt loſe her 
hand. —After repeated applications, however, they 
ſucceeded ſo far as to heal the wound. In the ſummer 


1763, ſhe was directed tone. I do not remember 


ever 
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ever to have ſeen a hand ſo diſtorted. It was much 
waſted, as was alſo her arm. She was always in pain, 
© and her fingers and hands had loſt all feeling. 


+ Having never had a caſe ſimilar to this, I could 
not give her much encouragement. I could only ſay 
© that no one Could poſitively declare what electricity 
* would not cure, broken bones excepted. 


* Her feeling was fo loſt, that at firſt ſhe did not 
perceive the ſhocks in her hand, though I gave her 
ſeveral ſmart ones. The fourth morning ſhe began 
to feel; this encouraged me.—in ten days there was 
a manifeſt appearance for the better : Her pain was 
taken off, and her hand and arm were ſo ſtrength- 
ened that ſhe could lift a chair. After this her joints 
began to appear, and her fingers to be flexible; for 
betore, there was no bending in her fingers, nor a 
knuckle to be ſeen.-—She told me ſhe could feel the 
fineſt needle, and uſe it with eaſe ; the ſhape of her 
hand alſo was much altered for the better.“ (Ip. 


CasE 4. The wife of Mr. Evans, Corn-chand- 
ler, of Briſtol, had a fixed and ſharp pain in the 
ſmall of her back, cauſed, as ſhe apprehended, by | 
frequent miſcarriages. No coſt had been ſpared to 

obtain a cure: The ableſt phyſicians had been con- * 
ſulted, and the Bath had been tried. When ſhe came 
to me to be electrified, the {aid ſhe had not lain down FE 
in her bed for a twelvemonth, but was obliged to be 

bolſtered up; and if at any time ſhe fell in her ſleep ö 
on one ſide, ſhe was awakened with a pain, as if ; 
needles were piercing her. | { 3 


I passtD four ſhocks through the place where the 
pain was fixed. The next morning ſhe came to me 
full of ſpirits, telling me ſhe had lain down in her ö 
bed, had ſlept ſoundly, and that the pain was almoſt b 1 y 
gone. I paſſed four ſhocks more through the pain; 17 


and 
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and ſhe felt no more of it then; but taking too great 


liberty with her new. acquired ſtrength, and lifting 


ſomething too heavy for her, her pain returned, but 


not with violence. —A few ſhocks removed it.“ |Ip.] 


Caset g. Mrs. H. Wiſe of Mr. H. in Pipe- Lane, 
for five years had been ſo afflicted with acute pains ia 
her leit leg and right arm, that her life was rendered 
quite miſerable. Her leg was fo benummed, that it 
had loſt its feeling.-—When ſhe was brought to me, 
May 6, 1765, ſhe was ſo weak, that it was with 
difficulty ſhe was kept from fainting; but notwith- 
ſtanding ſhe was thus reduced, in five days, by the 
help of two perſons, ſhe was able to walk to my 
houſe. The ſhocks removed her pains almoſt imme- 
diately, and the ſecond day of her attendance, the 
numbneſs was taken off, and ſhe began to perceive a 
feeling in her leg. After attending about twenty 
times, ſhe was perfectly cured.” [Id.] 


Cas E 6. In February 1565, my wife, after lying- 
in, was ſeized with an almoſt total loſs of the uſe of 
her limbs. Not a joint was free from excruciating 
pain. She appeared ſo bad that bliſters were judged 
needful. Accordingly two were applied to the ſmalt 
of her legs. When the was able to fit up in bed, 
ſhe begg'd I would electrify her. Her knees ſwelled, 
her ancles ſpread, and not a joint in her hands but 
what was enlarging. The effects of the ſhock was 
ſurpriſing; it reduced the ſwellings, took off her pains, 
and cauſed her to have good nights. But what is 
remarkable, ſuch a deadneſs fell on the places where 
the bliſters were put, that for a long time ſhe had 
not the leaſt feeling in the ſmall of her legs. I have 
the greateſt reaſon to believe that electricity, un- 
der Gob, preſerved her life; for beſides what I have 
mentioned, there were ſtrong ſymptoms of a dropſy. 
[ paſſed the ſhocks through her pains, and ſometimes 

g ſhocked 
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ſhocked her whole frame, giving the ſhock from 
hand to foot. Theſe ſhocks, ſhe ſaid, did her moſt 
good. She recovered. But a weakneſs continued in 
her legs and ancles. A Cramp teaz'd her fora lon 
time after, but electrifying always relieved her. [Ip.] 


Cast y. * Wn. Rows, ſecond- mate of the Glo- 
ceflerſhire, from an injury he received in being bled 
in his arm, had ſo painful a ſwelling there, that he 
had ſcarcely any ſleep for ſix weeks. Every neceſſary 
remedy was apply'd, but he received no benefit.— 
He came to me July 6, 1761; he was then in great 
miſery. The ſwelling was very large, and fo hard 
that I could not make the leaſt impreſſion on it with 
my finger. His hand was withering, and the whole 
arm ſo weak, that he was obliged to reſt it in a ſling. 
I gave him between thirty and forty ſhocks the 
firſt time. The night following he ſlept better than 
he had done from the time of bleeding, and faid that 
the pain was nearly taken off, I perceived the ſwel- 
ling to be abated one third. I gave him as many 
ſhocks as the day before; and, to my great aſtoniſh- 
ment, when he went from the machine, he took his 
ſling, which was a ſilk handkerchief, from his neck, 
and put on his coat with eaſe. He was perfectly 


. cured in about three weeks. I paſſed the ſhocks 


chiefly through the ſwelling, and from the ſhoulder 
down to the hand.” (Io. ] 


Cask 8. The Wife of Mr. Price, Blackſmith, 
in Briftol, had been for ſome time confined to her 
room, by what the apothecary judged to be a V bite 
Swelling in the knee, and of a very dangerous na- 
ture.— She was brought to my houſe in a chair, I 


paſſed ſeveral ſhocks through the ſwelling, and from 


the knee down to the foot. Her pain, which was 
very great, was ſoon taken away, and in a month's 
time the was able, by the help of a crutch, to walk 
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to my houſe. She was perfectly cured in three 
months. p.] 


Cask 9. * Fr. HAlUrrENXxVY, Taylor, in Redcroſs- 
« ſtreet, Southwark, when about 18 years of age, had 
a fall from a tree. By this he received ſo violent a 


© ſprain, that he could not walk twenty yards, unleſs 


* exceeding flow, without a gnawing, aching pain 
* down his thigh. In Sept. laſt he was electrified 
through the upper part of the thigh. This was re- 
« peated at five or fix different times. The firſt ſhock 
© removed the pain down to the knee. Art the third 
electriſying it went quite away. And ſince that time 
he has been perfectly well.” [DesIDER.] 


I Mio innumerate a variety of other cures effected 
by electricity, not leſs remarkable than any of the a- 
bove, from ſeveral other writers, and many more that 
are recent in this City; but I have already exceeded 
the limits I intended for the particular caſes; I was 
led on by the conſideration that ſome perſon or other, 
might probably meet with a caſe ſimilar to his own, 
and to ſuch I imagin'd the relation might appear in 
ſome meaſure intereſting. 


Wiz I was writing ſome of the above caſes, an 
obſervation or two occurred to me which, tho' per- 
haps of no great conſequence, may not be amiſß to 
mention, as every particular effect of electricity ſeems 
to be worthy of notice. 


Ons circumſtance attending ſome of the precedin 
cures, particularly that of the paralytic, related by Mr. 
Jones,” was a freſh and copious, diſcharge of the b1:/- 
ters which had previouſly been apply'd to the patients. 


— This, I think, ſeems to be a pretty general conſe- 


quence of electrification; at leaſt I have myſelf known 
many inſtances of it; particularly in one gentleman, 


whom I electrified for a paralytic complaint, and who 


had 
See page 89. 
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had a bliſter apply'd to the back part of his neck. He 
informed me, that, in the nights after his being elec- 
trified the preceding day, he found a much more co- 
pious diſcharge from the bliſter than at other times; 
though the operation was no more than his ſtanding, 
for about a quarter of an hour, on the inſulated ſtool, 
while ſparks were drawn from the ſide of his face. 


From hence it appears not improbable, that, in ſome 
caſes, bliſters may be attended with peculiar benefit, 
during a courſe of electrical treatment; in others, per- 


| haps, it might be worth while to make uſe of electri- 


city, merely to obtain a favourable diſcharge from the 
bliſters. 


I raves alſo obſerved, that a copious perſpiration is 
frequently an effect of electricity, particularly when the 
coated phial is made uſe of. This, indeed, may part- 
ly proceed from the apprehenſion, generally awakened 
in the patient, of experiencing a diſagreeable ſenſation, 
which occaſions a more than ordinary exertion of the 


faculties, as well as from the action of the fluid itſelf; 


but I have ſometimes been led to think, that this cir- 
cumſtance is ſo far from being unfavourable, that, in 
many caſes, it contributes to accelerate the cure. 


I SHALL obſerve of the preceding caſes in general, 
that they appear to be a ſimple narrative of facts, re- 
lated by men whoſe principal motive in writing on the 
ſubject, ſeems to have been benevolence ; and who, I 
think, could by no means have been intereſted in ex- 
aggerating their accounts. 


We may, at leaſt, from hence conclude, that an 
electrical treatment of various diſorders, ſtrongly claims 
the attention of thoſe who have leiſure and abilities to 
inveſtigate its mode of operation. It is from ſuch pens 
—it is from the calm and liberal enquirer, diveſted of 


the prejudice of hypotheſes, —that we are to expect the 
Fr advance- 
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advancement of genuine: ſcience, When the nature 
and effects of the electric fluid have been duly enquir- 
ed into; its analogy to ſome other articles of the Ma- 
teria Medica pointed out, and the moſt conſiſtent me- 
thod of application determined, we have great reaſon 


to expect it will be attended with very conſiderable 
and extenſive uſe. 


Tae chief defiderata ſeem to be, the diſtinguiſhing 
of ſuch diſeaſes as are moſt proper for electrical treat- 
ment,—and applying it, at a favourable criſis, in the 
moſt effectual manner: But the vague and deſultory 
method in which electricity has generally been made 


uſe of, has frequently rendered the ſucceſs of the ope- 
ration precarious. 


I am ſenſible it is not from a recital of the cures 
which have been effected by electricity, that this me- 
thod of treating diſeaſes is likely to become adverted 
to; but rather 5 a rational conviction of its utility. 
—The Phyſician who has formed his ſyſtem of drugs, 
and whole rules of practice are eſtabliſhed by reaſon 
and experience, will poſſibly impute thoſe cures to 4 
favourable concurrence of circumſtances, rather than to 
the effects of a medicine which, perhaps, he has not 
thoroughly examined. He will, doubtleſs, alſo ob- 
ſerve, that ſome of the preceding caſes are liable to ex- 
ceptions;, Others, in which electricity appears to have 
been the principal, if not the ſole agent concerned in 
the cure, may ſtil be ſaid to be fas without demonſira- 
tion; — they appear to be wrapp'd in an air of myſtery, 
and the agent is of too ſubtile a nature to be the ſub- 
ject of analyſis. Time and induftry, however, 


may poſſibly ſo far unfold the veil, as to diſcover to 
us in a clearer light, the connection between the cauſe 
and effect; and that the action of the electric fluid, 


may be conſidered as a ſimple remedy of nature, in ma- 
ny of her diſorders. | 


I MIG 
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I M1cHT have been a tacit advocate for medical elec- 
tricity, merely from obſerving its beneficial effects in 
ſuch caſes as I have been an eye-witneſs to; but 1 
ſhould ſcarcely have hazarded my ſentiments on the 
ſubject to public view, if I had not found them cor- 
roborated by thoſe of many ſenſible and ingenious men, 
whoſe inveſtigations and experiments are not ſo liable 
to deception : I ſhall therefore take the liberty of con- 
cluding this ſubject with a few extracts from the Rev. 
Dr. PzitsTLEY's Hiſtory of Elefiricity, in one ſection 


of which he has exhibited the ſentiments of different 


writers on the ſubject; and has ſelected and arranged 
his materials, with the ſame candour and perſpicuity 
which diſtinguiſh the other parts of his work. 


8 ä — F'Y tt. 
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Extradis from Dr. PriesTLEy's Hiſtory, Period X. 
Sect. XIV. 


Of Menicar ELtcTarricity. 


HE ſubje& of medical Electricity falls almoſt 
wholly within the period of which I am now 
treating. For, though ſome effects of electricity upon 
animal bodies had been noted by the Abbe NoLLer, 


and a few diſeaſed perſons had ſaid they had received 


benefit from being electrified; yet very little had been 
done this way, and phyſicians had ſcarcely attended to 
it, till within this period; whereas electricity is now 
become a conſiderable article in the materia medica. 


Tux firſt account I have met with of the application 
of electricity to medical purpoſes is that of Mr. C. 
KRATZENSTeIx, profeſſor of medicine at Halle; who, 
in the year 1744, cured a woman of a contracted finger 

P 2 in 
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in a quarter of an hour. He alſo ſo far relieved a per- \ 
ſon who had two lame fingers, by once electritying | 
them, that he could play upon the harpſichord, which 
he had before been diſabled from doing. He alſo ob- 
ſerved, that a man's pulſe, which had beat eighty in a 
ſecond before he was electrified, immediately after beat 
eighty eight, and was preſently increaſed to ninety-ſix. 


ee er 
— * 
— 
— 


THERE is another celebrated inſtance of the cure of 
a pally before this period ; which is that performed by 
Mr. Sealing, profeſſor of Philoſophy and Mathe- 
matics at Geneva, on a Lockſmith of the age of fifty- 
two, whoſe right arm had been paralytic fifteen years, 
occaſioned by a blow of a hammer. He was brought 
to Mr. JaLLABERT on the 26th of Dec. 1747, and was 
almoſt completely cured by the 28th of Feb. 1748. In 
this interval he was frequently electrified, ſparks being 
taken from the arm, and ſometimes the electric ſhock 
ſent through it. Mr. JALLABERT's own account of 
this cure 1s very circumſtantial. | 


THe report of this cure performed at Geneva, en- 
gaged Mr. Sauvaces of the Academy in Montpelier, 
to attempt the cure of paralytics, in which he had con- 
ſiderable ſucceſs. —The concourſe of patients of all 
kinds, which the report of theſe cures brought together, 
was prodigious. For two or three months together, 
twenty different patients were electrified every day. It 
is not ſurpriſing to find, that the neighbouring popu- 
lace conſidered theſe cures as an affair of witchcraft, and 
that the operators were obliged to have recourle totheir 
prieſts to undeceive them. In the courle of theſe ex- 
periments it was found, by very accurate obſervations 

made with a pendulum, that electrification increales the 
circulation of the blood about one ſixth. 


One of the firſt who attended to electricity in a me- 
dical way, was Dr. Bonaoren, a Bohemian; who, in 


a treatiſe upon medical electricity, communicated 4 
the 
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the Royal Society, gave it as his opinion, after the re- 
ſult of much experience, that of all diſtempers, the 
hemiplegia ſeemed to be the moſt proper object of elec- 
tricity, He alſo thought it might be of uſe in inter- 
mitting fevers. 


Tue Pals having happened to be the firſt diſorder 
in which electricity gave relief, there was a conſiderable 
number of caſes publiſhed pretty early, in which the 
paralytics were ſaid to have found benefit from this new 
method of treatment. In the year 1757 Mr. PaTric 
Brypone performed a complete cure of a hemiplegia, 
and, indeed, an almoſt univerſal paralytic affection, in 
about three days. The patient was a woman, aged 33, 
and the palſy was of about two years continuance. And 
J. G. Tesxe, very nearly cured a young man, of the 
age of 20, of a paralytic arm, of which he had not the 
leaſt uſe from the age of five years. 


Tre Abbe NolLEr's experiments upon paralytics 
had no permanent good effect. He obſerves however 
that, during fifteen years that he had electrified all ſorts 
of perſons, he had known no one bad effect to have a- 
riſen trom it to any of them. | 


D. Epwarp Sexy relates a complete cure which he 
had made of a /ocked jaw and paralyſis, in the cale of a 
girl of 18 years of age. Small-ſhocks were given to 
the muſcles particularly affected. 


Thar there is an intimate connection between the 
ſtate of electricity in the air and the human body, is e- 
vident from ſeveral facts, particularly a very remarka- 
ble one related by the Abbe Maz RAS, in a letter to Dr. 
HaLEs, of a man who was ſubject to epileptic fits. He 
was much more affected when it thundered than at any 
other time; and if it ever happened, which it rarely 
did, that he then eſcaped; . his eyes, his countenance, 
and the confuſion of his expreſſions, ſufficiently demon- 

{trated 
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ſtrated the weakneſs of his reaſon. It was not the fear 
of the thunder that affected him, but he found a fatal 
connection between that phenomenon and his diſtemper; 
and, when the fit ſeized him, he perceived a vapour 
riſing in his breaſt, with ſo much rapidity, that he loft 
all his ſenſes before he could call for help. 


Mepicar electricity is very much obliged to the la- 


+ bours of Mr. LovETT, Lay-clerk of the Cathedral 


church at Worceſter, who has for many years been in- 
defatigable in the application of electricity to a great 
variety of diſeaſes. His ſucceſs has been very conſi- 
derable, and all the caſes he has publiſhed ſeem to be 
well authenticated. According to this gentleman, elec- 
tricity is almoſt a ſpecific in moſt caſes of violent pains, 
of however long continuance; as in obſtinate head- 
achs, the ſciatica, the cramp, and diſorders reſembling 
the gout. He had no trials of the proper gout, but only 
on thoſe who were ſlightly attacked, and who received 
immediate relief. 


Tux tooth ach, he ſays, is generally cured inſtantly, 
and he ſcarce ever remembered any one who complain- 
ed of its raging a minute after the operation. It has 
ſeldom failed to cure rigidities or a waſting of the muſ- 
cles, and hyſterical diſorders, particularly it they be at- 
tended with colancſs in the feet. He alſo ſays it has 


been of excellent uſe in bringing to a ſuppuration, or 


in diſperſing without ſuppuration, obſtinate ſwellings 
of various kinds, even thoſe that were ſcrophulous. In 
the rheumatiſm he ſays it has failed; but ſeldom in the 
caſe of young perſons, if they were taken in time. 


Tur manner in which electricity operated in theſe 
cures, Mr. LoveTT imagined to be, by removing te- 
cret obſtructions; which are probably the caufe of thoſe 
diſorders. In all his practice he never knew an inſtance 
of harm being done by it, and thinks that, in all the 


caſes in which it has done any harm, the manner of ad- 


miniſtering 
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miniſtering it has been injudicious; and in general, 
ſuppoſes that the ſhocks have been made too great. 


Tre Rev. Mr. Joun WesLey has followed Mr. 
LovsTT inthe ſame uſeful courſe of medical electricity; 
and recommends the uſe of it to his numerous follow- 
ers, and to all people. Happy it is, when an aſcen- 
dency over the minds of men is employed to purpoſes 
favourable to the increaſe of kyowledge, and to the beſt 
intereſts of mankind. Mr. WesLEy's account of cures 
performed by electricity agrees very well with that of 
Mr. LoverT, whom he often quotes. He likewiſe di- 
recs nearly the ſame method of adminiſtration. 


Tr1s account of the medical uſe of electricity by 
Mr. Lovrrr and Mr. WESLEV is certainly liable to an 
objection, which will always lie againſt the accounts 
of thoſe perſons who, not being of the faculty, can- 
not be ſuppoſed capable of diſtinguiſhing . with accu- 
racy, either the nature of the diſorders, or the conſe- 
quences of a feeming cure. But, on the other hand, 
this very circumſtance of their ignorance of the nature 
of diforders, and conſequently of the beſt method of 
applying electricity to them, ſupplies the ſtrongeſt ar- 
gument in favour of its innocence, at leaſt, If in ſuch 
unſkilful hands it produced fo much good, and ſo lir- 
tle harm; how much more good, and how much lefs 


harm would it poſſibly have produced in more ſkilful 
hands. 


Bur whatever weight there be in this objection againſt 


the laſt mentioned writers, 1t certainly cannot be urged 


againſt Antonius DE HAExN, one of the molt eminent 
phyſicians of the preſent age; who, after fix years un- 


interrupted uſe of it, reckons it among the moſt valu- 


able aſſiſtances of the medical art; and expreſsly ſays, 


that though it has often been apply'd in vain, it has of- 


ten afforded relief where no other application would 


have been effectual. But I ſhall recite in a ſummary 


manner 
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manner from his: Ratio Medendi, the reſult of all his 
obſervations on this ſubject. 


Wir reſpect to partial pa//zes, in ations he ſays, 
it never did the leaſt harm; that one or two perſons 
who had received no benefit from it in fix intire months, 
were yet much reheved by perſevering in the uſe of it. 
That ſome perſons diſcontinuing it, after having re- 
ceived ſome benefit, relapſed again ; but afterwards, 
by recurring to the uſe of electricity, recovered, though 
more ſlowly than before. Some perſons, he ſays, were 
relieved who had been paralytic one, three, fix, nine, 
and twelve years, and ſome longer; but that in one or 
two of theſe caſes, the patients had received leſs re- 
lief, and more ſlowly than was uſual in recent caſes. 
In ſome caſes, he ſays, a moſt unexpected benefit had 
been found by thoſe who had been paralytic in their 
tongues, eyes, fingers, and other particular limbs. A 
paralyſis and trembling of the limbs, from whatever 
cauſe it aroſe, never failed to be relieved by it; and 
he relates one inſtance of a perfect cure being perform- 
ed in a remarkable caſe of this nature, after receiving 
ten ſhocks. 


Da. Hazn's cuſtom was to apply the operation for 
half an hour together at leaſt. He ſeems to have uſed 
gentle ſhocks; and he joined to electricity, the uſe of 
other remedies, which, however, would not have been 
effectual without it. | 


ST. Vitvs's DANCE, he ſays, never failed to be cured 
by electricity. He always obſerved it to promote a 
more copious diſcharge of the menſes, and to relieve 
in caſes of obſtruction; but, for this reaſon, he ad- 
viſes that it be not adminiſtered to women with child. 
He found it of uſe in ſome caſes of deafneſs; but it en- 
tirely failed in its application to a gutta ſerena, and to 
a ſtrumous neck. Laſtly he relates a remarkable caſe, 
communicated to him by Mr. VEISsE at the Hague, of 
the cure of a mucous apoplexy. To 
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_ To thoſe caſes wherein harm may be apprehended 
trom electrification, , may perhaps be added the vene- 
real diſeaſe, in which Mr. VERATTI adviſes, that elec- 
tricity be by all means avoided. 


I 8H4LL conclude this account of medical electricity 
with obſerving that there are two general effects of 
electricity on the human body, of which it ſhould ſeem, 
that phyſicians might greatly avail themſelves : Theſe 
are, that it promotes inſenſible perſpiration, and glan- 
dular ſecretion. The former is effected by hmple elec- 
trification; and the latter by taking ſparks from the 
glands, or the parts contiguous to them; on which it 
acts like a ſtimulus. Of the ſormer, inſtances have 
been given in the experiments of the Abbe NolLET, 
and a few have been given occaſionally of the latter. 


To theſe I ſhall now add, that Liv N zus obſerved, 
that when electric ſparks have been drawn from the ear, 
it has inſtantly promoted a more copious ſecretion of 
ear-wax; and that it has alſo been obſerved, that, when 
the eye, or the parts about the eye, have been electri- 
fied, the tears have flowed copiouſly. But the moft 
remarkable cafe that 1 have. met with, is, of its pro- 
moting the ſecretion of that matter which forms the 
hair; whereby hair has been actually reſtored to a part 
that had long been bald. 


HiTnezrTo electricity has been generally apply'd to 
the human body either in the method of drawing ſparks, 
as it is called, or giving ſhocks. But thele operations 
are both violent; and though the ſtrong concuſſion may 
ſuit ſome caſes, it may be of diſſervice in others, where 
a moderate ſimple electrification might have been of 


{ervice. 


Tre great objection to this method is the tediouſneſs 
and expence of the application. But an electrical ma- 
chine might be contrived to go by wind or water, and 
a convenient room might be annexed to it; in which a 


floor might be raiſed upon electrics, and a perſon * 
it 
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ſit down, read, ſleep, or walk about during the elec- 
trification. It were to be wiſhed, that ſome phyſician 
of underſtanding and ſpirit would provide himſelf with 
ſuch a machine and room. No harm could poſſibly 
be apprehended from electricity, apply'd in this gentle 
and inſenſible manner, and good effects are, at leaſt 
poſſible, if not highly A It would certainly be 
more for the honour of the faculty, that the practice 
ſhould be introduced in this manner, than that it be 
left to ſome rich valetudinarian, who may take it into 
1 that ſuch an operation may be of ſervice 
to him. 


1 


r 
Dr. PrItsTLEY's Experiments on ANIMALS. 


A I have conſtructed an Electrical Battery of con- 
ſiderable greater force than any other that I have 
yet heard of, and as I have ſometimes expoſed Animals 
to the ſhock of it, and have particularly attended to 
ſeveral circumſtances, which have been overlooked, or 
miſrepreſented by others; it may not be improper to 
relate a few of the caſes, in which the facts were, in 
any reſpect, new, or worth notice. His 


June the 4th. I killed a Rat with the diſcharge o 
two jars, each containing three ſquare feet of coated 
laſs. The animal died immediately, after being uni- 
verſally convulſed, at the inſtant of the ſtroke. After 
ſome time, it was carefully diſſected; but there was no 
internal injury perceived, particularly no extravaſation, 
either in the abdomen, thorax, or brain: 


June the 19th. I killed a pretty large Kitten with 
the diſcharge of a battery of thirty three ſquare feet; 
but no other effect was obſerved, except that a red ſpot 


— 


was found on the pericranium, where the fire entered. 


I endeavoured to bring it to life, by diſtending the 


lungs, blowing with a quill into the trachea, but to no 
| pur- 
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pens, The heart beat a ſmall time after the ſtroke, 
bur reſpiration ceaſed immediately. 


Jux the 21ſt. I killed a ſmall Shrew with the diſ- 

charge of a battery of thirty ſix ſquare feet, but no 0- 
ther effect was perceived, exoept that the hair of the 
forehead was ſinged, and in part torn off. There was 
no extravaſation any where, though the animal was ſo 
ſmall, and the force with which it was killed ſo great. 
This fact, and many others of a ſimilar nature, make 
me ſuſpect ſome miſtake, in caſes where larger animals 
are ſaid to have had all their blood veſſels burſt by a 
much inferior force. | 


In all the accounts that I have met with of animals 
killed by the electric ſhock, the victims were either 
ſmall quadrupeds, or fowls; and they are all repre- 
ſented as killed ſo ſuddenly, that it could not be ſeen 
how they were affected previous to their expiration. In 
ſome of my experiments, the great force of my battery 
has afforded me a pretty fair opportunity of obſerving 
in what manner the animal ſyſtem is affected by the 
electric ſhock, the animals which I have expoſed to it 
being pretty large; ſo that a better judgment may be 
formed of their ſenſations, and conſequently of the im- 
mediate cauſe of their death, by external ſigns. I do 
not pretend to draw any concluſion myſelf from the fol- 


lowing facts: I have only noted them as carefully as I 


could for the uſe of phyſicians and anatomiſts. 


June the 26th. 1 diſcharged a battery of thirty 
eight ſquare feet of coated glaſs, through the head, 
and out at the tail of a full grown Cat, three or four 
years old. Atthat inſtant, ſhe was violently convulſed 
all over, After a ſhort reſpite, there came on ſmaller 
convulſions, in various muſcles, particularly on the 
ſides; which terminated in a violent convulſive reſpi- 
ration, attended with a rattling in the throat. This 
continued five minutes, without any motion that could 
he called breathing, but was ſucceeded by an exceed- 
Q 2 ing 
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ing quick reſpiration, which continued near half an 
hour. Towards the end of this time, ſhe was able to 
move her head, and fore feet, ſo as to puſh herſelf 
backwards on the floor; but ſhe was not able to move 
her hind feet in the leaſt, notwithſtanding the ſhock had 
not paſſed through them. While ſhe continued 1n this 
condition, I gave her a fecond ſtroke, which was at- 
tended, as before, with the violent convulſion, the 
ſhort reſpite, and the convullive reſpiration ,z in which, 
after continuing about a minute, ſhe died. 


Br1nc willing to try, for once, the effect of a much 
greater ſhock than that which killed the cat, upon a 
large animal, I gave an exploſion of ſixty two ſquare 
feet of coated glaſs to a dog of the ſize of a common 
cur. The moment he was ſtruck, which was on the 
head (but, not having a very good light, I could not 
tell exactly where) all his limbs were extended, he fell 
backwards, and lay without any motion, or ſign of 
life, for about a minute. Then followed convulſions, 
but not very violent, in all his limbs; and after that a 
convullive reſpiration, attended with a ſmall rattling in 
the throat. In about four minutes from the time he was 
ſtruck, he was able to move, though he did not offer to 
walk till about half an hour after; in all which time, he 
kept diſcharging a great quantity of ſaliva; and there 
was alſo a great flux of rheum from his eyes, oh which 
he kept putting his feet; though in other reſpects he 
lay perfectly littleſs. He never opened his eyes all the 
evening in which he was {truck, and the next morning 
he appeared to be quite bline, though ſeemingly well 
in every other reſpect. _ 8 

Havix o diſpatched the dog, by ſhooting him 
through the hinder part of his head, I examined one 
of his eyes (both of which had an uniform bluiſh 
caſt, like a film over the pupil) and found all theithree 
humours perfectly tranſparent, and, as far as could be 
judged, in their right ſtate; but the cornea was through- 

OUT 
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out white and opaque, like a bit of griſtle, and re- 
markably thick. 

Bxerore this experiment, I had imagined, that ani- 
mals ſtruck blind by lightning had probably a gutta 
ſerena, 'on account of the concuſſion which is ſeeming- 
ly given to the nervous ſyſtem by the electric ſhock ; 
whereas this caſe was evidently an inflammation, occa- 
ſioned by the exploſion being made ſo near the eyes, 
terminating in a ſpecies of the albugo; but which I ſup- 
poſe would have been incurable. One of the eyes of 
this dog was aitected a little more than the other ; ow- 
ing, probably, to the ſtroke being made a little nearer 
to one eye than the other. I intended to give the 
ſtroke about an inch above the eyes. 


Ix order to aſcertain the effects of electricity on an 
animal body, I, after this, began a courſe of experi- 
ments on the conducting power of its conſtituent parts; 
and for ſome time imagined that a piece of ſpinal mar- 
row of an Ox conducted ſenſible worſe than the mul- 
cular fleſn; but after a great number of trials with 
pieces of ſpinal marrow from various animals, and 


pieces of muſcular fleſh, of the fame ſize and form, 


and in various ſtates of moiſture and dryneſs, I gave 
up that opinion as fallacious, but I cannot help wiſh- 
ing the experiments were reſumed with ſome more ac- 


curate meaſure of conducting power than hath yer been 
contrived. 


BEIxd willing to obſerve, if poſſible, the immedi- 
ate effect of the electric ſhock on the heart and lun 
of animals, I gave June the zth, a ſhock from fix 
ſquare feet to a Frog, in which the thorax had been 
previouſly laid open, fo that the pulſation of the heart 
might be ſeen. Upon receiving the ſtroke, the lun 
were inſtantly inflated; and, together with the other 
contents of the thorax, thrown quite out of the body. 
The heart, however, continued to beat, though ve 


languidly, and there was na other ſign of life for about 
ten 
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ten minutes. After that, a motion was firſt perceived 


under its jaws; which was propagated, by degrees, to 
the muſcles of the ſides; and at laſt the creature ſeem- 
ed as if it would have come to life, if it had not been 
ſo mangled, The ſtroke entered the head, and went 


out at the hind feet. 


Jux the 6th. I diſcharged a battery of thirty three 
ſquare feet through the head and whole extended body 
of another frog. Immediately upon receiving the 
ſtroke, there was, as it were, a momentary diſtenſion 
of all the muſcles of the body, and it remained ſhri- 
velled up in a moſt ſurpriſing manner. For about five 
minutes there appeared no ſign of life, and the pulſa- 
tion of the heart could not be felt with the finger. But 
afterwards, there firſtappeared a motion under the jaws, 
then all along the ſides, attended with convulſive mo- 
tions of the other parts, and in about an hour, it be- 
came to all appearance, as well as ever. 


Tur ſame day, I gave the ſame ſtroke to two other 
frogs. They were affected in the ſame manner, and 
perfectly recovered in leſs than three hours. Theſe 
facts ſurpriſed me very much. I attribute the recovery 
of the frogs partly to the moiſture, which always ſeems 
to cover their body, and which might tranſmit a good 
part of the ſhock; and partly to that proviſion in their 
conſtitution, whereby they can ſubſiſt a long time with- 
out breathing. To aſcertain this, I would have given 
the ſhock to toads, ſerpents, filhes, &c. and various 
other exanguious animals, but I had not an opportu- 
nity. Beſides, it is paying dear for Philoſophical Diſco- 
veries, to purchaſe them at the expence of Humanity. 

Trvs far Dr. PRIESsTLE Y- and I could heartily wiſh 
that the many uſeful hints and obſervations which are to 
be found in his work, were attended to by every elec- 
trician, till ſome of the important diſcoveries, to which 
they feem to lead, are fortunately obtained, and the 
track purſued till the ſcience be thoroughly explored. 
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On ELECTRICITY, &. 


Miſcellaneous EXPERIMENTS and OBSERVATIONS. 


EW or none of the refinements of ſcience afford ſo 
agreeable relaxation to the ſerious and liberal mind 
as Philoſophical experiments. The rational entertain- 
ment, and pleaſing inſtruction conveyed by ſuch en- 
quiries, are conſtantly found to extend the taculties of 
the ſoul with an exalted idea of the beauty and ſubli- 
mity of nature, while they are almoſt irreſiſtibly led on 
to contemplate and adore its divine Source. 


Few other departments of ſcience yield fo pleaſing, 
ſo various, and, at the ſame time, fo aſtoniſhing phe- 
nomena, as that of electricity. The variety of ap- 
pearances produced by an electrical machine, in a co- 
pious current of the fluid, are, indeed, ſometimes ſo 
ftrikingly curious, that the mind ſeems to be, in a 
manner, ſuſpended between admiration of the effects, 
and enquiry into the cauſe. This affection ſeems to be 
natural and rational. The human mind can neither 
ceale to admire, nor remain ſatisfied with vague ap- 
Pearances: The ſuperior objects of its deſire are 0 85 
edge 
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ledge and certainty; in the purſuit of which its induſ- 


try is chearfully exerted, and frequently rewarded with 
ſucceſs. 


Hence many electricians have patiently repeated 


and varied. their experiments, till they have at length 


hit upon ſomething or other which has appeared ſatiſ- 
factory and concluſive. Others, if they have not been 
quite ſo fortunate at demonſtration, have yet opened 


the way to farther enquiries, as well as greatly contri- 


buted to our amuſement, by inventing an agreeable 
varicty of experiments, which, at the ſame time that 
they are entertaining, are not without their utility, 


having a general tendency to illuſtrate the theory of 


electricity, and to promote farther diſcoveries in the 
ſcience. 


I SHALL therefore add a few other experiments to 
thoſe which have been already recited, chiefly for the 


| ſake of leading thoſe who have been but little conver- 


fant with the ſubject, to an acquaintance with a variety 
of electric appearances, which conſtantly tend to faci- 
litate a farther enquiry. But few, indeed, of the 
following can be called new experiments, the greater 
part of them having been frequently repeated, but the 
apparatus, and the method of conducting many of 
them are conſiderably varied, 2 


Ir has been before obſerved, that all electrical ap- 
pearances depend on the balance of the fluid being 
more or leſs diſturbed, and that none of thoſe appear- 
ances could ever be exhibited unleſs ſome bodies were 
made to contain either es or more than their natural 
quantity. In order to demonſtrate this fact the more 
eaſily, and for a great variety of other purpoſes, it is 
ne-eflary that the cuſhion or rubber of the machine be 
as perfectly inſulated as poſſible, and that a conductor 
be connected with it (which may be called the negative) 
of the ſame kind and dimenſions as the poſitive or 
. | IS. 5 5 8 0 222 prime 
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prime conductor. Theſe two conductors, by means 
of four moveable glaſs ſtands, may be placed in any 
direction that is required; either parallel to each other, 
ovliquely, or at right angles. 


Ir one end of a wire or chain be made to touch the 
negative conductor, while the other end touches the ta- 
ble, the electric matter will be accumulated as much 
as is poſſible on the pœitive conductor, and a ſtrong 
ipark may be taken from it. If the chain be taken a- 
way from the negative, and hung to the poſitive con- 
ductor, upon turning the machine, the negative will 
be found to have as great a deficiency of the fluid as, in 
the former cafe, the poſitive had a redundancy, and as 
ſtrong a ſpark may be given zo it: In this caſe, the 
electric matter is conveyed, by the friction of the glaſs, 
from the rubber and negative conductor, throughethe 
pointed wires, to the poſitive conductor, and from 
thence, through the chain, to the earth; by which 
means the negative is deprived of its natural quantity, 
and becomes in a ſituation ready to receive a ſupply 
from any body that approaches it. But, when the 
chain was hung to the negative conductor, the rubber 
had a conſtant ſupply of the matter from the earth, 
through that conductor and chain; the fluid was, by 
the motion of the glaſs, forced upon the poſitive con- 
ductor, whereby this became in a ſituation ready to 
throw off its redundant quantity. 


Lr one end of the chain be hung to the poſitive, 
and the other end to the negative, in which caſe the 
whole will be inſulated, and no ſupply of matter can 
be received from the ground; yet there will ſtill be a 
circulation of the natural quantity contained in the 
conductors and rubber. The glaſs cylinder, by its 
motion, conveys the fluid from the rubber to the con- 
ductors (which may now be conſidered as only one, 
from their being connected by the chain) and from 

| =, theſe 
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theſe the rubber is again immediately ſupply'd. This 
is eaſily proved by taking the chain entirely away, and 
placing the ends of the conductors about an inch diſ- 
tant from each other; upon turning the machine, 
ſtrong ſparks will be ſeen to iſſue from the poſitive to 
the negative conductor. This can be no other than 
the fluid naturally belonging to the conductors, for, 
being both inſulated, no part of it can be received 
from the earth. 


In like manner, a pane of coated glaſs, a phial, or 
as many phials as we pleaſe, may be charged without 
having any connection with the earth or other non- 
electric. If the outward coating of a phial be made to 
reſt on either of the conductors, and the wire or hook 
which communicates with the inſide, be placed on the 
other, upon turning the machine the phial will be- 
come charged the ſame, or rather ſooner, than it does 
when the coating is in contact with the earth, though 
none of the matter, with it is ſaid to be charged, comes 
from thence; nor are the conductors themielves rob- 
bed of the ſmalleſt quantity of their fluid. Hence it 
is evident that the glaſs, after it 1s 8 contains 
no greater quantity of the electric matter than it did be- 
fore, or than what is at all times natural to it, the 
fluid being only conveyed from one fide to the other. 
If a charged phial be placed on glaſs, or ſuſpended by 
filk, it may be made to explode with a diſcharging rod 
held by a glaſs handle; whereby it appears that the 
contents of the phial have no tendency to eſcape into 

the earth. | | 


A RAL may alſo be diſcharged in the following 
manner, which makes an appearance extremely curigus 
in the dark—let the phial be fully charged, and placed 
on a ſmall glaſs ſtand under the recipient of an air- 
pump; as the recipient is exhauſted the electric fire 
will iſſue from the wire of the phial in a very luminous 
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pencil of rays, and continue flaſhing to the coating till 
all the air be pumped out, when the phial will be 
found totally diſchirged. From this it appears that a 
vacuum, or a ſpace nearly void of air, not only admits 
of a rapid paſſage of the electric fluid, but "cauſes it 
to aſſume the moſt lucid appearance.——1f the phial 
be negatively charged, the current of fire will appear to 
have a contrary direction to that which it had before. 


As the force of an electric charge is not lodged in 
the metallic coating of the glaſs, the glaſs may be di- 
veſted of its coating and yet remain charged. Take a 
pane of thin window fats eight or ten inches ſquare, 
and let a piece of thin ſheet lead be placed on each ſide 
of it, not nearer to the edges of the glaſs than about 
two inches: This being placed on the palm of the 
hand, may be charged by bringing the upper lead to 
the conductor; when it is charged, the glaſs may be 
taken hold of by the edges or corners, and the leads 
thrown off; the glaſs will ſtill retain its charge, even 
though it be wiped on both ſides with a dry handker- 
chief. To try this, let the plates of lead be cautiouſly 
replaced on the glaſs {it matters not whether the ſame 
lead be put on that ſide of the glaſs it was on betore, or 
the other; or whether it be firſt placed on the pœlilive 
or negative {ide of the glaſs.) On forming a commu- 
nication, by bringing a finger of one hand to the up- 
per ſide of the glaſs, while the lower ſide touches the 
other hand, it will be found that the glaſs had loft 
bur little of its force by having the leads taken off. 


Tur glaſs may, indeed, be charged without uſing 
the leads, if it be laid on the palm of the hand, and 
the upper ſide of the glaſs be brought to a ſmall chain 
hanging from the conductor, and moved fo that the 
chain may touch the ſurface in every part of the glaſs 
that is oppoſite to the hand: By this means it will ac- 


quire a conſiderable charge; which may be known ei- 
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ther by placing on the leads as before, or by apply- 


ing the palm of the other hand to the upper ſide of 
the glaſs. 


Tus glaſs, however, cannot be charged, that is, it 
cannot be made to acquire a redundancy of the electric 
matter on one ſide, and a deficiency on the other, with- 
out the aitiſtance of ſome conducting tubſlance. If one 
ſide of a pane of glaſs, thoroughly dry, be apply'd to 

the prime conductor, withcut any conducting ſub— 
ſtance in contact with the other, it will be found that 
both ſides of the glaſs are electrified alike, —both po- 
fitively;—and, if apply'd to a conductor negatively 
electrified, each fide will have a deficrency of its natural 


quantity ; but in either cale the ann will be but 
weak. 


* 


Tur force, then, ſo remarkably great in an electric 
expleſion, appears to be produced by the violent attrac- 
tion of what may be called an electric vacuum and ple- 
num; and the force of this attraction ſeems dependant 
on ſeveral concurrent circumſtances—the Impermeabi- 
lity of the electric body between the two powers—the 
perfection of the conductors in contact with the electrio 
the proximity of the plus and minus electricity and 
the degree in which the fluid 1s compreſſed. 


As the fluid could never be compreſſed or accumu— 
lated in any degree, unleſs ſome bodies reſted its pa/- 
ſage, it follows, that the more capable any .body is of 
ſuch reſiſtance, the more ſtrongly may the fluid be 
compreſſed, before its force becomes ſufficient to pene- 
trate that body. If the conducting ſubſtances, 
with which the electric is connected, are not ſufficient- 
ly perfect to admit of a free paſſage of the fluid, a 
part only of the fluid will be tranſmitted through them 
at the inſtant of the exploſion, and the equilibrium 
will not be completely reſtored. —The nearer the ap- 
proach of the plus and minus electricity to each other, 
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the more will their attractive force be exerted, and the 
greater their efforts to reſtore the balance ; perhaps, if 
it could be nicely determined, the ratio of the attrac- 


tive power would be found to be as the ſquare of its 
diſtance. 


Wren the charge of an electric ſubſtance is arrived 
to a certain heighth, that ſubſtance will be penetrated 
by the fluid, if it be thin enough to permit the power 
vi the charge to overcome the reſiſtance of the electric, 
or come within what may be called its ſiriking diſtance. 
In this caſe many electric ſubſtances will be perforated 
by the paſſage of the fluid; others, leſs perfect in their 
kind, will ſuffer the charge to paſs through them with- 
out rending. ——— A pane of glaſs, the 2oth part of 
an inch thick, ſtrongly charged, by means of tinfoil 
or ſheet lead, will frequently be perforated with ſeveral 


holes, and the glaſs round the holes be pulverized to 


a ſurpriſing minuteneſs. A plate of ſealing- wax, 
af the ſame thickneſs, will alſo generally be perforat- 
ted, and ſometimes broken to pieces. Baked wood 
will often be rent, but will more frequently permit the 


fluid to paſs through its pores in a very fine and acute 
ſtream. | 


Tas air, as an electric, we well know, reſiſts the 
«paſſage of the fluid; otherwiſe we never could be ac- 
quainted with any electrical appearances. The air 
ſurrounding an electrified non- electric is always, in 
ſome meaſure, charged with the fluid; for, if any other 
non electric approaches that which is electrified, the 
ſurface preſented towards the electrified body is always 
found to be poſſeſſed of a contrary electricity. But, 
that a plate of air may be charged in the ſame manner 
as other electric ſubſtances, may be rendered evident 
by ſuch an apparatus as the following, which I have 
found to be extremely convenient for many other ex- 
periments. As the ſubject is curious, and ſeems to 
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lead to farther diſcoveries of the nature of the electric 
fluid, I ſhall be ſomewhat particular in the uſcs that 
may be made of it, hoping others, who have more 
leiſure than myſelf to purſue the enquiry, may be able 
to improve and apply it to more material purpoſes. 


Lux two boards be made of inch deal, of an equal 
ſize, and circular form, each containing about 8 or 
ſquare feet of ſurface. It is neceſſary that they ſhould 
be perfectly plain and level, and planed quite ſmooth. 
Let one ſide of both of them be nicely covered with 
tinfoil, ſmoothly paſted on, and turned over the edges; 
the other ſide of one of the boards, covered in like 
manner with gilt leather. The board with only the 
tinfoil on it, is to be inſulated upon glaſs ſupporters, 
and placed on a table, ſome feet diſtant from the elec- 
trical machine: The other board ſuſpended directly 
over it, by a pully, from the ceiling of the room; this 
is likewiſe to be inſulated, by means of a ſilken ſtring, 
and, by the pully, may be adjuſted to any required 
diftance from the other board. 


In order to electrify the air, let that ſide of the 
ſuſpended board which has the gilt leather on it be 
uppermoſt, and the tin-foiPd ſurfaces of each board 
exactly parallel to each other, at the diſtance of about 
one inch. The upper board is then to be made a part 
of the prime conductor, by being connected with it 
by means of a chain or wire; the under board, at the 
ſame time, connected with the earth, by ſuſpending a 
chain to a ſmall hook or ring on the lower ſide, the 
end of which chain may hang down to the floor; 
the ring to which the chain is ſuſpended, ſhould have 
an immediate communication with the tinfoil on the 
other ſide of the board, by means of a ſmall ſtrip of 
the metal paſted over the edge of the board. 


Warn the upper board is ſtrongly electrified, the 
fluid will be repelled from the under one, and driven 
through 
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through the chain into the earth, by which means this 
board becomes electrified negatively. The ſpace, or, 
as it may be termed, the plate of air between the two 
boards, acts as a plate of glaſs or other electric, form- 
ing a kind of barrier, which, by its reſiſtance of the 
fluid's paſſage, keeps aſunder the plus electricity from 
the minus. fn this ſituation, let a perſon take hold of 
the chain which hangs from the under board, and at 
the ſame time bring his other hand to the upper board, 
and he will immediately receive the ſame kind of ſen- 
ſation or ſhock as from a charged phial, and be ſen- 
ſible that the fluid has paſſed entirely through him, 


In this caſe it is not to be expected that the ſhock or 
exploſion will be proportionably ſtrong to the quantity 
of ſurface contained on the boards. It the boards are 
one inch diſtant from each other, and if the * 
of attraction before hinted at be admitted, it follows, 
that the charge will be but about one hundredth part 
as ſtrong as when the two electric powers are ſeparated 
by a plate of glaſs one tenth of an inch thick — The 
quantity of fluid compreſſed; the degree of compreſ- 
ſion, and the portion of time neceſſary to charge the 
apparatus, will likewiſe be in the ſame proportion. 


I don'T know that the air can be made to receive a 
ſtronger charge than this; for, if the boards are placed 
cloſer to each other than one inch, they will generally 
explode before they are fully charged; and ſometimes 
the ſtriking diſtance will be much farther, if there be 
any roughneſs or irregularity near the edges. When 
they explode, the electric matter will be ſeen to dart 
from the upper board to the under, reſtoring the equi- 
librium in the diſcharge of a very ſtrong ſpark, attend- 
ed with a loud report. 5 


Tnar a part of the natural quantity of the fluid be- 
longing to the under board is actually repelled, and 


driven 
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driven off through the chain to the earth, may be ren- 
dered very evident; for, when the apparatus is charg- 
ed, if the chain be taken away from the under board, 
and the upper one drawn up by the pully to ſome diſ- 
tance, the former will be found to be negatively elec - 
trified ; — and, if the end of the chain, inſtead of 
touching the floor, be made to communicate with the 
wire of a coated phial, the phial will by this means be 


pretty ſtrongly charged. 


Þ*.*- Taxse, and ſeveral of the following experi- 
ments will generally ſucceed. better, when the chain 
from the under board (inſtead of hanging on the floor) 
is connected with the inſulated rubber of the machine. 


A Method of producing ARTIFICIAL L1iGaTNING. 
BE fry of electricity and lightning had 


been frequently remarked, before the ingenious 
and concluſive experiments of Dr. FRanKLINn and a few 
other gentlemen, demonſtrated that theſe phenomena 
ariſe from the lame cauſe. At this time the opinion 
is almoſt generally received, that lightning and thun- 
der are no other than the effects of an accumulation 
and diſcharge of the electric fluid. Some clouds arc 
found to be replete with this fluid, or, electrified po- 


fittvely;, others to have a deficiency, or a negative ſtate, 


with reſpect to the fluid. The different and remark- 
able effects of theſe clouds have been accurately ob- 
ſerved—the one has conveyed a plus, the other a Minus 
electricity, to an apparatus erected for the purpoſe ot 


7 


receiving their influence. 


Ir two ſuch clouds, in oppoſite ſtates, approach 
within the ſtriking diſtance of each other, the one vio- 
lently diſcharges its redundant matter to the other, 
which, from its deficiency, as violently receives it. 


When a large cloud, ſtrongly impregnated with elec- 
tricity, 
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tricity, deſcends near the earth, it generally diſcharges a 
quantity of it on the firſt eminence or building that it 
approaches; and the tremendous effects it has ſome- 
times produced in its paſſage, are but too well known. 


Tarsz effects will be the ſame, whether the cloud be 
in a poſitive or negative ſtate. If it be the latter, the 
fiuid ſtrikes from the earth to the cloud: But in either 
caſe, the cloud probably cauſes whatever it ſtrikes to be 
in an oppoſite ſtate, before the exploſion, 


Tux light and ſound accompanying theſe phenomena 
are, indeed, ſo awfully ſublime, that we cannot well 
reflect on the weakneſs of humanity when, in the ages of 
ſuperſtition, they were ſuppoſed to be the immediate 
miniſters of vengeance ſent from an inraged Deity ;— 
they are now more rationally conſidered as the natural 
means of reſtoring a neceſſary equilibrium the rough 
diſcords of nature, productive of general harmony. 


Bur theſe great and alarming appearances may be 
very innocently and agreeably imitated in miniature, by 
means of the two plated boards before-mentioned. — 

Let the upper board, which is ſuſpended from the ceil- 
ing by ſilk, be turned the contrary ſide downward to 
what was before directed, viz. Jet the fide which has. 
the gilt leather on it face tne lower board, at the diſ- 
tance of an inch and a half. On the ſurface of the lower 
board may be placed one or two ſmall metal hemiſ- 
pheres—theſe may ſerve to repreſent hills or eminences; 
the board itſelf, a ſpacious plain; and the upper one, 
a large electrified cloud ;—let this board be connected 
to the prime conductor of the machine, and the lower 
one to the rubber. The apparatus thus diſpoſed, upon 
turning the machine (if it acts vigorouſly, which is al- 
ways ſuppoſed in theſe experiments) the upper board 
will be ſeen to diſcharge all the force of its contents on 
one of the metal hemiſpheres, in a ſtrong flaſh, at- 
tended with a ſmart exploſion; at the ſame time, the 


8 | Ut 
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gilt ſurface of the upper board will exhibit a moſt beau- 
tiful appearance; vivid corruſcations of electric light 
will be ſeen to dart over it in various directions, with 
an exact reſemblance of lightning. This, indeed, is 
more than an imitation—it is nature inveſted with her 
own attire. 


In order to repreſent a cloud negatively electrified, let 
the lower board be connected to the prime conductor, 
and the upper one to the rubber; the appearances will 
be nearly the ſame, but the experiment generally ſuc- 
ceeds better this way than the other. —If a ſmall coated 
phial be made uſe of in this experiment, and connected 
with the apparatus ſo that it may explode with the 
boards, the flaſhes of light will extend till farther, 
and the exploſions be more loud. 


Tux effects of lightning on buildings, &c. together 
with a method of preſerving them, are agreeably ſhewn 
by a ſmall appendage called a Thunder- Houſe, reſe m- 
bling the ſide of a houſe or pile of building. A braſs 
wire is let into it from the top to the bottom, but ſo 
contrived, that the connection may be occaſionally 
broken in the middle part of it, by inverting a ſmall 
piece of wood wherein part of the wire is inſerted. 
This may be uſed ſeparately, or with the boards, in the 
lightning experiment. When the diſcharge is made, 
the piece of wood will be blown out to a conſiderable 
diſtance by the lateral force of the exploſion, when the 
connection is broken; but if the wood be placed ſo 
as to render the connection of the wire complete, the 
electric matter will paſs through it, and the wood re- 
main undiſturbed by the exploſion. 


On the top of the wire (which repreſents the con- 
ducting- rod of a building) a ſmall braſs ball is gene- 
rally fixed, and another on the end of a wire commu- 
nicating with the prime conductor and inſide of the 


phial : Between theſe two balls the exploſion is receiv- 
ed, 
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ed, when the charge has acquired a ſufficient degree 
of ſtrength; but it one of the balls be taken off, and 
the point of the wire expoſed to the other ball, no ex- 
ploſion can be produced, the point drawing off the e- 
leric matter in a ſmall ſtream. And it is obſervable, 


that, in the foregoing experiment, if a fine pointed 


wire be made to project a little way from one of the 
metal hemiſpheres, the boards cannot in any degree be 
charged, the wire receiving all the fluid from the up- 
per board as faſt as the machine can produce it. A 
large jar, or even a battery may be almoſt inſtantly dif- 
charged without any exploſion, by bringing the point 
of a needle near the wire of it; ſo powerful an effect 
have points in receiving and throwing off the electric 
matter, 


IT was from obſervations of this' kind that Dr. 
FRANKLIN ſuppoſed it to be very practicable to draw 
the electric matter from the clouds during a thunder 
ſtorm, by means of pointed iron rods projected from. 
the tops of buildings, &c. and, on the trial, finding 
it to anſwer his expeCtations, he very juſtly concluded, 
that theſe iron rods or conductors, might be ſucceſs- 
fully uſed as means of ſecuring ſuch buildings as were 
much expoſed to lightning, from its dreadful effects. 


The conductors were accordingly erected, and the 
buildings really fecured.* 


Txt Doctor alſo obſerved, that thoſe buildings 
which are covered with lead, and have leaden ſpouts 
continued from the roof into the ground to carry off 
the water, are never hurt by lightning, as whenever it 
falls on ſuch a building, it paſſes in the metals, and not 
in the walls. | 


He adds When other buildings happen to be with- 
in the ſtriking diſtance from ſuch clouds, the fluid 
« paſles in the walls, whether of wood, brick or ſtone, 

S 2 * quitting 
* See FRANKLIN'S Letters, 
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quitting the walls only when it can find better con- 
ductors near them, as metal rods, bolts, and hinges 
of windows or doors, gilding on wainſcot, or frames 
of pictures; the ſilvering on the backs of looking- 
glaſſes; the wires for bells; and the bodies of ani- 
mals, as containing watry fluids. And in paſſing 
through the houſe it follows the direction of theſe 
conductors, taking as many in its way as can aſſiſt it 
in its paſſage, whether in a ſtrait or crooked line, 
leaping from one to the other, if not far diſtant from 
each other, only rending the wall in the ſpaces where 
theſe partial good conductors are too diſtant from each 
other. . 


A iron rod being placed on the outſide of a 
building, from the higheſt part continued down in- 
to the moiſt earth, in any direction, ftrait or crooked, 
following the form of the roof or other parts of the 
building, will receive the lightning at its upper end, 
attracting it ſo as to prevent its ſtriking any other part 
and affording it a good conveyance into the earth, 
will prevent its damaging any part of the building.— 
If the building be very large and extenſive, two or 
more rods may be placed at different parts, for greater 
ſecurity. 


* A PERSON apprehenſive of danger from lightning, 
happening during the time of thunder to be in a houſe 
not ſo ſecured, will do well to avoid fitting near the 
chimney, near a looking-glaſs, or any gilt pictures 
or wainſcot; the ſafeſt place is in the middle of the 
room, (ſo it be not under a metal luſtre ſuſpended by 
a chain) ſitting in one chair, and laying the feet up 
in another. It is ſtill ſafer to bring two or three ma- 
traſſes or beds into the middle of the room, and fold- 
ing them up double, place the chair upon them; for 
they not being ſo good conductors as the walls, the 
lightning will not chuſe an interrupted courſe through 

the 
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the air of the room and the bedding, when it can go 
through a continued better conductor the wall. Bur, 
where it can be had, a hammock or ſwinging bed, ſu- 


every fide, and from the ceiling and floor above and 
below, affords the ſafeſt ſituation a perſon can have 
in any room whatever, and what indeed may be deem- 
ed quite free from danger of any ſtroke by lightning. 


„ N a SD © 


Bur as very few people are ſufficiently provident to 
have at hand ſuch a ſwinging bed as above, I appre- 
hend it will ſeldom or never be uſed; what would an- 
ſwer the purpole nearly as well, and which might al- 
ways be ready for uſe, is one of the inſulated boards 
before mentioned; a perſon ſitting in a chair placed 
on ſuch a board in the middle of the room, need not 


be under any great apprehenſion from the effects of 
lightning. 


IT has been objected to the uſe of pointed rods for the 
purpoſe of ſecuring buildings, that they have too pow- 
erful a tendency in attracting the lightning to the build- 


ing whereon they are fixed; that probably, in a violent 


thunder-ſtorm, a larger quantity may be received by 
means of ſuch points, than can be conveyed off by 
the conductor, unleſs it be very large, without ſome in- 
Jury to the building; and that rods made b/ant or round 
at the top would be better adapted to the purpoſe, as 
being leſs liable to invite the lightning, and, in caſe of 


an exploſion, altogether as ſafe, and ſufficient to con- 
duct it off. | 


DR. FRanKLiNn, however, appears to have been of a 
different opinion, and ſuppoſes that the pointed rods 
will not only condu# a ſtroke of lightning with ſafety to 
the building, but that they have alſo a probable ten- 
dency to prevent a ſtroke, and that this is one intention 
of their being made pointed : But, ſays he, to have 
a better chance of obtaining this end, the points 


« ſhould 


ſpended by ſilk cords equally diſtant from the walls on 


. 
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„ ſhould not be too near to the top of the chimney, 
or higheſt part of the building to which they are 
«© fixed, but ſhould be extended five or fix feet above 
„it; otherwiſe their operation in ſilently drawing off 
e the fire (from ſuch fragments of cloud as float in 
the air between the great body of cloud and the 
«© earth) will be prevented.” 


Ir muſt be owned that the circumſtance of //ently 
drawing off a part of the electric matter from the clouds 
is a very deſireable one; and though the points may 
never abſolutely prevent a ſtroke, yet, if they are ca- 
pable of effecting a prorraion of it, by receiving, for 
the ſpace of a few ſeconds prior to the exploſion, a 

art of the fluid in the form of a current this might 
probably be the means both of directing a paſſage for 
the fluid, and of /eſſening the force of the ſtroke, which 
chiefly conſiſts in the whole being conveyed in an in- 
ftantaneous exploſion. 


THrar ſuch points have at leaſt a probable tendency 

to leſſen an exploſion by firſt receiving the fluid in a 
gradual manner, I apprehend will appear pretty evi— 
dent (if the analogy between electrical experiments and 
the great operations of nature be allowed) from what 
was before obſerved on the diſcharging of large jars by 
means of points—a jar, or a conſiderable number of 
them, being charged, and a braſs ball fixed to the end 
of the chain that communicates with the outſide having 
a very fine pointed wire, about an inch long, project- 
ing from it; if this point be brought near the prime 
conductor, a current of the fluid will iſſue from it to 
the point; as ſoon as the point is brought nearly to 
touch the conductor there will be an exploſion, but 
not a fourth part, perhaps, ſo forcible as it would have 
been without the point. If the point be held for three 
or four ſeconds within half an inch of the conductor, 


the jars will be diſcharged without any exploſion. 
BESIDES, 


— 


y FRANK LIx's letters. 


— 


inch diameter. 
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Bes1Des, it ſeems probable that pointed rods erected 
ſome feet higher than the top cf a building, may have 
a tendency to prevent the building itſelf from acquiring 
ſo great a degree of a contrary electricity to the cloud 
as it otherwiſe would, and on which the violence of 
the exploſion in ſome meaſure depends; for we may 
reaſonably ſuppoſe the atmoſphere between the cloud 
and the earth, before a ſtroke of lightning, to be in 
ſome degree charged with the electric fluid. If the 
cloud be in a poſitive ſtate, the eminence or building 
that it approaches, and perhaps a great extent of ground 
under it, will be negative; and the contrary if the cloud 
be negative. | 


THXrar points have this effect of rendering the ſur- 
face they are projected from leſs capable of acquiring 
a contrary electricity to that of the electrifying body, 
appears not only from the effect of a point projected 
from the ſurface of one of the boards, before menti- 
oned in the lightning experiment, but from numberleſs 
others. -I conſider the point itſelf as always poſitively 
electrified, whether it be receiving or throwing out the 
fluid, and fo far from being at any time in a negative 
ſtate, that, in either caſe, the fluid muſt be greatly 
condenſed there. | 


IT ſeems then to be rather contrary to e/2#rical ap- 
pearances, to ſuppoſe that a point* is capable of pro- 
ducing an explaſion where there would have been none 
in the abſence of the point; for, by facilitating the 
entrance (or exit) of the fluid, it has an evident ten- 
dency to leſſen, and ſometimes totally prevents an ex- 
ploſion, the force of which is apparently increaſed by 
the reſiſtance of large ſurfaces. Bur, 

z By points I would here be underſtood to mean wires termi- 


nating extremely acute, ſuch as the point of a fine needle; a 
of iron terminating in the ſize of a gooſe quill may, in ſome 


caſes, be termed a point, but ſuch a point as this will receive an 


electric exploſion at a greater diſtance than a metal ball of an 


4 ow . 
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Bur, after all, ic may be queſtioned whether any of 
our little experiments in electricity are ſufficiently ana- 
lagous to the ſublime operations diſplayed in the hea- 
vens, to point out with any degree of certainty what 
will, or will not be the effects of theſe pointed rods 
during a thunder- ſtorm having no greater an eleva- 
tion than a few feet above the top of a chimney, and 
being ſeldom more than a few inches in circumference, 
perhaps they can have but little effect in drawing off 
any conſiderable quantity of the electric matter from 
a thunder-cloud : Some of theſe clouds are of a ſtu- 
228 magnitude; and ſuch a conductor ſeems to 

ar but a very inconſiderable proportion to a cloud of 
ten thouſand acres extent, fully charged with electric 
particles, as Dr. Fx AxkLIN ſuppoſes ſome of them to 
de.— The rods, however, are generally found from 
experience to be ſtruck by ſuch parts of the cloud as 
approach near enough to them, and to convey to the 
earth the quantity of lightning they receive without in- 
jury to the building: And it has been known, that a 
conductor no larger than a curtain- rod, and even a bell- 
wire has conducted, with ſafety to the building, a ſtroke 
ſufficient to ſhatter every part of it that was not con- 
nected with conducting ſubſtances. 


Bor, whether it may be thought moſt proper to have 
the conductors elevated and reduced to à point or other- 
wiſe, for greater ſecurity it will undoubtedly be ad- 
viſeable to make them of a ſize much larger than a 
common curtain rod, as we cannot ſay how great a 
quantity of the fluid may one time or other paſs through 


them. The largeſt conductors I have heard of are 


thoſe of St. Paul's Church, at London; which, in 
ſome places, are four inches broad and half an inch 
thick; not of the ſame form throughout, but varied 
conveniently to the form of the building. Notwith- 
ſtanding there were four of theſe large conductors, 
the ſtroke of lightning they received on the 22d 4 

March, 
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March, 1772, (which at the ſame time ſtruck the 
Chapel in Tottenham-court Road) appears to have made 
one of them red hot. —The croſs on the top of that 

edifice being ſufficiently elevated, the conductors were 
not projected above it with any ſharp points; but I 
don't find that the building was any way damaged by 
the lightning. | nA 


Wuen conductors are not large enough to convey 
the quantity of fluid forced into them, and afford it a 
free paſſage to the earth, they will ſuffer ſo violent an 
agitation by the rapid current of the fluid, that they 
will either be rendered glowing hot and melted, or 
elſe conſumed and totally exploded: In either cafe, 
eſpecially the latter, that which is to be dreaded from 
its effects is the lateral force of the exploſion ;—when 
the fluid is obſtructed in its paſſage by a conductor too 
ſmall, it burſts from it in any Frectton, to the next 
neareſt conductor, rending in its way whatever reſiſt - 
ance it meets with, that is, almoſt every thing but 
metals. Fa | . 


Bur, in the Experiments I have made with large 
Jars and batteries, I never could obſerve that this lateral 
torce was in any degree exerted except where an ex- 
ploſion was produced: By an explofion I here mean the 
paſſage of the fluid through the air, when the chains 
or wires that formed the communication were not in 
contact with each other—when the fluid has paſſed o- 
ver the ſurface of any imperfect conductor without en- 
tering it or when a wire has been melted and diſperſ- 
ed by being too ſmall to conduct the fluid; in theſe 
caſes I always found the lateral force very conſiderable 
in every place where the fluid thus viſibly paſſed thro” 
the air. When the charge is ſtrong, and a ſmall ſteel 
wire forms a part of the circuit, it will be inſtantly 
exploded and diſperſed, and large glowing ſparks be 
driven from it with great violence, in all directions, to 

T the 


- 
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the diſtance of eight or ten feet. If bran or any light 
ſubſtances are laid near it, they will alſo be blown a- 
way; this will likewiſe generally be the caſe, when 
ſuch ſubſtances are laid near the place where the ends 
of two wires meet, or on a chain, the links of which 
are ſeldom in abſolute contact: But when the circuit 
was formed by one long wire, though a ſmall one, and 
the force of the charge very conſiderable, I never found 
the leaſt appearance of a lateral force; even feathers 
and the lighteſt ſubſtances that were laid on ir, were 
not ſtirred by the exploſion. 


A $MALL wire three inches in length will conduct a 
great force of electricity perfectly well; but if the 
| ſame wire be no more than two inches, a much leſs 
force will entirely conſume it; and a wire that in one 
piece would have conducted the charge, if it be joined 
in the middle by a link, it will be melted and an ex- 
ploſion produced in that place. 


From hence I apprehend that conductors for the 
preſervation of buildings would beſt anſwer the pur- 
pole, if they were to be made of one continued rod or 
bar of iron; but where this cannot be done conveni- 
ently, it ſhould be contrived that the joinings be in 
places detached from the walls and other parts of the 
building, and the parts of the joints forced as cloſe as 
poſſible in contact; That the conductors, if they can 
conveniently, be at the outſide of the houſe, and either 
| detached from it at ſome little diſtance, or fixed to the 
wall, not by iron cramps, but by wedges of wood, 
pitched ropes, or ſome other ſubſtance that is an im- 
perfect conductor. Whether they be reduced to a per- 
fect point at top or not, it ſeems neceſſary for ſeveral 
reaſons that they ſhould have ſome degree of elevation 
above the higheſt part of the building, and the lower 
end run ſeveral feet into the earth in a direction ob- 
lique from the foundation. Fo 
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Wa E electricity has become a material topic of 
philoſophical enquiry, it has thrown new light on 
a variety of intereſting ſubjects, and has been the means 
of elucidating the cauſe of many appearances in nature 
upon rational principles, which before was rendered 
more obſcure by deſultory conjecture. It ſeems to be 
the current opinion of thoſe who have conſidered the 
ſubject, that the Aurora Borealis is occaſioned by the 
flaſnings of the electric fluid from clouds poſitively 
electrified, to other diſtant ones that are either in a 
contrary ſtate, or leſs electrified, through a very rare 
medium of air, where there is little or no reſiſtance to 


its paſſage. 


A VERY perfect repreſentation of this may be ob- 
tained by means of a double barometer-tube, bent in 
the middle fo as to form a kind of an arch. This is 
to be filled with quickſilver, and each end of the tube 
inſerted into a ſmall baſon of the ſame fluid. When 
the tube is erected, the quickſilver will quit the upper 
part, and ſtand in each of the legs at the ſame heighth 
as in a common barometer, leaving a very perfect 
vacuum in the top of the arch. If this part of the 
tube be connected to the prime conductor of the elec- 
trical machine by means of a chain or wire, it will 
occaſion a beautiful appearance of the electric light in 
vacuo, with various flaſhings and vibrations like the 
northern lights. The wire of a ſmall charged phial 
apply'd to the upper part of the tube will produce the 
ſame effect; and, in dry weather, the flaſhes will 
continue for a conſiderable time after the phial is 
removed. 


ANOTHER way of producing this appearance is with 

a ſingle glaſs tube, exhauſted of air and hermetically 
ſealed. If this tube be rubbed with a woollen cloth 
* 2 it 
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it will become luminous, but much more ſo if apply'd 
to any electrified body. When the tube is excited 
with a very vigorous electricity, particularly the nega- 
tive, the corruſcations will be exceedingly vivid and 
brillant; and if the hand be apply'd to the end of it, 
a bright ſpark will ſometimes dart along the tube like 
a meteor in the air. 


The Eleftrical Wen and WartsnayouT. 


YT has been ſuppoſed by ſome ingenious men, that 

Waterſpouts, Whirlwinds, and even Earthquakes 
are likewiſe produced by the influence of the electric 
fluid, when formed into certain modifications with 
reſpect to the ſtate of the air, ſituation of the. coun- 


try, &c.“ 


To form ſome kind of repreſentation of the water- 
ſpout by electricity, let the two boards be adjuſted in 
the manner before directed for electrifying a plate of 
air, but ſomewhat farther diſtant from each other. A 
ſmall glaſs cup nearly filled with water is to be placed 
on the under board, and a narrow ſtrip of tinfoil paſt- 
ed over the edge of the cup, ſo that one end may 
touch the water, and the other the plated ſurface of 
the board. Directly over the middle of the cup of 
water, a ſmall braſs ball may be made to project from 
the upper board, about half an inch diſtant from the 
ſurface of the water, and the lower board connected 
with the inſulated rubber by a chain. When the ma- 
chine is put in motion, the water will be ſeen to ac- 
quire a convex. ſurface, riſing in the centre; ſmall par- 
ticles of it will ſometimes fly fram it to the ball, while 
the ball throws out a lucid ſtream to the water. 


Ir the ball be made wet, ſo that a drop of water may 
hang from it, the drop will be formed into the ſhape 


See PxIESsTIE 's Hiſt, of Electricity. 
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of an inverted cone; and a cone of electric light (the 


baſe of which will be on the ſurface of the water in the 
glaſs cup) will be ſeen to iſſue from the cone of water; 


This will exhibit the curious appearance of a double 
cone, half water and half fire. 537 


Tus experiment may be performed in another man- 


ner, by placing the cup of water on the upper board, 


and bringing the end of a diſcharging rod (having a 
braſs ball to it) near the ſurface of the water: The 
appearances will be nearly the ſame as before, except 
that, in order to procure the double cone, the cup of 
water muſt be negatively electrified, 


In order to repreſent the appearance of a whirkvind, 


let the boards be placed in the manner before directed, 
but four or five inches apart; firſt placing a quantity 


of bran and very ſmall: pieces of thin paper in the 


centre of the lower board. When the machine is ſet 
in motion the paper and bran will be agitated in a very 
amuſing manner, being attracted and repelled between 
the two boards with ſurpriſing rapidity. The chain 
from the under board may be taken off, and the board 
now and then touched with the hand, which gives a 
pleaſing variation to the motion of the bran. If the 
lower board be connected to the inſulated rubber, the 
motion will increaſe and be very rapid—when the chain 
is taken off it will not be ſo violent—if the upper 
board be touched the motion will be ſtill more languid, 


and if both boards are touched at the ſame time all 


motion of the bran will immediately ceaſe. 


Bur the moſt ſurpriſing appearance in this experi- 


ment, and what gives it the moſt exact reſemblance of 
a whirlwind, is, that ſometimes, when the electricity 


is very ſtrong, a quantity of the paper and bran will 
accumulate in one place, forming a kind of column 
between the boards, and ſuddenly acquire a ſwift hori- 
zontal motion, moving like a whirling pillar to the 

IJ 5 edge 
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edge of the boards, and from thence fly off and be 
ſcattered about the room to a conſiderable diſtance. I 
own I am entirely at a loſs to account for this extraor- 
dinary appearance—I call it extraordinary becauſe it 


but ſeldom occurs, and ſeems to depend either on a 


certain degree of attraction, quantity of the bran, or 
diſtance between the boards; and I could ſeldom get 
it to ſucceed perfectly but by accident. 


be different Appearance of PosrTive and 
bf NxOATIVE Elefiricity. 


NE of the firſt enquiries naturally made by thoſe 

who are unacquainted with electrical appearances, 
when they draw a ſpark from the prime conductor, is, 
Whether the fire proceeds from the conductor, or from 
the body that is made to approach it ? The rapidity 
of motion in the ſpark frequently deceives the eye, and 
we may often fancy it proceeds from the one, while, 
in fact, it comes from the other. I have ſometimes 
been a little diverted with the contention of two per- 


ſons who have ſtood oppoſite to each other, —one 


has inſiſted that it came from the conductor, while 
the other was as politive that he ſaw it proceed from 
the diſcharging-rod : I have deſired them to change 


places with each other they then both began to doubt 


of their former opinion; but were generally convinced 
by the following experiment. Take a braſs rod about 
a foot long, through which are inſerted ten or a dozen 
ſmall wires; each end of the wires projecting from the 
rod about one inch, in oppoſite directions: Let the rod 
be inſulated on a glaſs ſtand, and the ends of the wires 
placed parallel to, and within an inch diſtance from 
the negative conductor.“ In this caſe whenever the 
finger 1s apply'd to the top of the glaſs ſtand, fine 


ſtreams 


d We ſtill ſuppoſe the negative conductor to be of the ſame 
form and fize as the poſitive, or prime conductor. 


0 
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ſtreams or pencils of electric light will be ſeen to iſſue 
from the ends of the wires to the conductor, while the 
remoter ends will be only illuminated with a ſmall ſtar 
or ſpeck of light. If the rod of wires be removed from 
the negative, and placed at the ſame diſtance from the 
poſitive conductor, the appearance will be juſt con- 
trary; the ſmall ſtars will be ſeen at the ends of the 
wires neareſt to the conductor, and the ſtreams iſſue 
from the other ends. | 


Tarr is alſo as remarkable a difference in the par 
itſelf, when drawn at a conſiderable diſtance. To do 
this the electricity muſt be vigorous, the conductor 
very large and well inſulated : A braſs ball of about an 
inch diameter ſhould be made to project from the end 
of it. Sparks may then frequently be drawn from rhe 
ball at the diſtance of ſix, eight, or ten inches, Dr. 
PRIESsTIEY lately informed me that he has, by this 
means, drawn ſparks more than thirteen -inches in 


length. Theſe long ſparks have a very curious ap- 


pearance : They never fly in ſtrait lines, but form va- 
rious curves and odd directions in their paſſage. It 
taken from the poſitive conductor, they come out ſmall, 
and expand broad before they enter the diſcharging- 
rod; on the contrary, when they are drawn at the e- 


gative conductor, they appear large at the conductor 


and ſmall at the rod. A ſpark equally long may be 
drawn at the negative conductor as from the poſitive, 
if the rubber be properly inſulated; but with this dif- 
ference; that they come off longeſt from the end of the 
poſitive to a broad ſurface, and from a narrow ſurface 
to the middle of the negative. 


We are not to ſuppoſe that the electric ſpark is ac- 
tually extended in its paſſage to the ſame length and 
form as it appears to our ſight;—this is only a deceptio 
viſus, like that of a circle of fire produced by a fire- 
brand when whirled round with a ſtring, The i, 

| | indeed, 
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indeed, advances in the crooked direction that we ſee 
it, occaſioned by the reſiſtance of the air; but I rather 
conceive, that in theſe exp/offons the particles of the 
ſtuid being accumulated and greatly compreſſed at the 
place where they iflue from the conductor, they ruſh off 
in a conical form, and in the inſtant that they are de- 
tached from the conductor, they form themſelves into 
a ſpbere, which, by the natural repulſion of its com- 
ponent particles, expands and enlarges till it is enve- 
loped in the maſs of matter that attracted it. But 
this, indeed, is merely a conjecture, and may be con- 
trary to fact. . FR 


An Electrical PlANETARIUM. 


Y the attractive and repulſive powers of electricity 

a great variety of amuſing mechanic appendages 
might be added to an electrical machine, whoſe mo- 
tions might Be varied and regulated almoſt at pleaſure. 
Among others, a kind of electrical orrery or planttarium 
has been invented, conſiſting. of ſmall glaſs ſpheres, 
blown extremely thin: Theſe are N on a metal 
plate, and environed with circles of thick braſs wire, 
inſulated with ſealing- wax or glaſs; of ſuch a heighth 
from the plate that the centre of the glaſs ſpheres may 
be parallel to the wire circles. One of theſe circles 
may repreſent the orbit of Saturn, another of Jupiter, 
&c.—and a braſs ball may be placed in the centre for 
the Sun. Theſe circles being connected with the con- 
ductor of the machine by a wire, and a glaſs ſphere 
placed between each, the ſpheres will perform their re- 
volutions round their orbits, and, at the ſame time, 
acquire a rotation on their axes, or the point which 
touches the metal plate. Theſe movements of the 
glaſs ſpheres may convey ſome idea of the annual and 
diurnal motion of the earth and other planets, but a 
very imperfect one of the cauſe of that motion. 


TRE 
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Tur revolutions of the glaſs balls are no other than 
the neceſſary conſequences of electrical attraction and 
repulſion, as before explained: On the fame princi- 
ples they might be made to move in a ſtrait line a-croſs 
rhe chamber, or in any other direction. When the 
machine is ſet in motion the balls will be firſt attract- 
ed to the braſs circles, by which means the point that 
touches the circle will become electrified, and then be 
immediately repelled ; the electric matter being but 
partly diffuſed over the ſurface of the glaſs, other parts 
of the ſurface will be ſucceſſively attracted and repelled. 
by the braſs ring, while the electric matter is diſcharg- 
ed on the metal plate: This muſt conſequently give 
the glaſs ball a kind of ſpinning motion on the point 
which touches the plate, at the ſame time that it muſt 
have a progreſſive motion round the circle. _ 


Tuis experiment will ſucceed beſt if the metal plate 
be likewiſe inſulated on the circular board before- 
mentioned, and connected by a chain to the negative 
conductor: Or, the plate may be electrified by the 
prime conductor, while the circles are in contact with 
the other. 


The Effects of FLams in Electricity. 


LAME appears to be a very good conductor of 
the electric fluid. As it may be ſuppoſed to con- 
ſitt of an almoſt infinite number of minute particles of 
that matter which it conſumes, it has as powerful (and 
perhaps greater) tendency to receive and throw off the 
electric fluid from a body electrified, as the moſt acute 
points. If a lamp, made of metal, be placed on 
an inſulated ſtand (to which a prime conductor may 
be connected) and the flame of it placed a few inches 
diſtant from the electrical glaſs cylinder, the flame 
will be found to collect and conduct the electricity full, 
as well as the pointed wire collectors; and ſtrong 
U 15 ' ſparks 
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ſparks may be taken from the prime conductor. A 
candle will not do ſo well in this experiment, the tal- 
low and cotton being bad conductors, unleſs one end 
of a wire be made to touch the flame, and the other 
end connected to the prime conductor.—If a ſmall 
coated phial be held by the hook, and the outward 
coating be brought within an inch or two of the flame 
of the lamp, or of a candle, it will be ſtrongly charg - 

ed in a ſhort time. W 


TAkx a coated phial, containing about a pint, with 
a ſmall braſs ball at the end of the wire, and charge it 
pofetively at the inſide; then apply one end of the diſ- 
charging- rod to the outſide. coating, and hold the 
flame of a candle between the other end of the rod 
and the wire of the phial, about an inch diſtant from 
each; the flame will by this means be ſtrongly blown 
from the ball of the phial towards that of the diſcharg- 
ing-rod; but if the phial be negatively charged, the 
flame will have a contrary direction from the diſ- 
charging-rod to the phial. 


Ir the phial be highly charged it will explode at 
more than two inches diſtance through the flame of the 
candle; the electric light appearing generally of a cu- 
rious blue colour. But this experiment has a much 
finer effect when performed in the following manner; 
Let the large inſulated board (ſo often before men- 
tioned) be once more introduced, and placed on the 
table; then charge one phial pofitzvely, very highly, 
ſo that the electric fire may ſtream out at the ſmall 
ball at the end of the wire; let another phial of the 
ſame ſize be charged equally ſtrong with the negative 
electricity; place both the phials thus charged - 55 

| ard, 


I ſhould think it would be a deſireable diſcovery, if an ac- 
curate methed could be thought of for determining the diffe- 
rence (if any) between flame ariſing from olcaginous and other 
ſubKancgs, with reſpeR to its conducting power. 
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board, ſo that the knobs may be four or five inches 
from each other—if the flame of a candle be then 
brought between the two knobs, the phials will both 
explode with a loud report, and a ſtrong ſpark fly 
from one ball to the other with a very curious appear- 
ance. I have frequently made the phials explode in 
this manner at more than ſix inches diſtance; in which 
caſe the ſpark will have the fame curved or crooked 
direction as when drawn from the end of a large con- 
ductor. 9 0 5 3 

Taz following is a very beautiful experiment, when 
it is made to ſucceed properly, — take the two phials, 
charged as before, (but phials of a larger ſize are bet- 
ter for the purpoſe) and place them 'as far from each 
other as the board will admit of; let a range of candles 
be then inſerted in a frame or piece of wood, about 
two inches diftant from each other, 'the flames of each 
exactly parallel; when theſe candles are quickly in- 
troduced between the knobs of the phials, the ſpark 
will be ſeen to dart through all of them, and have the 
appearance of a line of fire variegated in a thouſand 
different curves. 61 * 


The Effetts of ELtcTriFied Warts, 


T is extremely entertaining to behold a matter which. 
1 has the appearance of fire proceed immediately from 
a body of water. A ſtream of fiery water ſeems ra- 
ther an hyperbole than a real fact; But ſuch appear- 
ances are eaſily produced. Let a pewter baſon 
be placed on the inſulated board, and connected to 
either conductor; a ſmall ſtream of water being then 
poured into the baſon from another veſſel, will, when 
the room is darkened, aſſume a very lucid and curious 
appearance; the ſtream, before it reaches the baſon, 
will be divided into a great number of very ſmall 

U 2 drops, 
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drops, and each being illuminated, will appear like a 
Hery rain. - + If | 

Ix a capillary glaſs ſyphon be ſuſpended from the 
conductor in a ſmall bucket of water, though the wa- 
ter falls from it only in ſmall drops, yet upon turning 
the machine it will iſſue out in a full ſtream, with a 
luminous appearance. But a method or rendering 
this experiment much more beautiful is the following 
— Take two of the fore-mentioned ſyphons and buckets 
of water, and ſuſpend one of them from the poſitive, 
the other from the negative conductor, at ſuch a diſ- 
tance from each other that the ends of the ſyphons 
may be about three or four inches apart; when the 
machine is ſet in motion the two ſtreams will attract 
each other, and ſometimes, beautifully uniting, form 
themſelves into one ;—the illumination of the ſtreams 
will alſo afford a very pleaſing ſight in a dark room. 
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Ix the buckets are ſuſpended on two poſitive, or on 
two negative conductors, the ſtreams of water will re- 


: 


and recede from each other as much as they were 
ore attracted. - _ | 


Ir a pretty large glaſs veſſel, about three parts full 
of water, be held under the prime conductor, with a 
chain or wire hanging from the conductor ſo that the 
end of the chain may touch the ſurface of the water. 
(taking care to keep the upper part, and all the outſide 
of the glaſs veſſel quite dry) the water will become 
electriſied, and continue ſo for ſome time after it be 
taken from the conductor, and a ſpark may be drawn 
from its ſurface, Were a perſon to graſp the glaſs 
veſſel with one hand, while the water is electrifying, 
and at the ſame time bring his other hand to the con- 
ductor, he would experience the ſame kind of ſenſa- 
tion that ſo greatly terrified Profeſſor MuscyuenBROECK, 
and produced the diſcovery of the Leyden phial. 


El. xq- 
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EugcTRICians are now not quite ſo apprehenſive 
of danger in repeating this experiment as the Profeſſor 
was; — They have ſometimes given it an agreeable va- 
riation by ſubſtituting a beaker of wine or punch in the 
place of ſimple water; and having charged the elektri- 
cal bumper, in the manner before mentioned, they 
have drank it off in ſocial good humour to the me- 
mory of that lucky event. | 


Ds. Frawkrin, ſome years ago, with other 
tlemen, concluded a campaign of electrical — 
in a very agreeable and humorous manner, in a party 
of pleaſure e on the banks of the Skuylkz!, in Philadelphia. 


Wh T hey fired ſpirits by an electrical ſpark conveyed thro' 
the river. A turkey was then killed for their dinner 


by the electrical ſhock, and roaſted by an electrical 
jack, before a fire kindled by the electrical bottle; 
when the healths of all the famous electricians in Eng- 
land, Holland, France, and Germany, were drank in 
eletrified bumpers, under a diſcharge of ou from the 
electrical battery. 


I cannoT help thinking but that a four of theſe 
eletirified bumpers at a Feaſt of Reaſon, would gene- 
rally prove to be an excellent ſpecific againſt the various 
diſorders ariſing from /pleen, vapours, and il-bumour — 
provided they are not of too long ſtanding. 


A cREAT force of electricity may be conveyed thro? 

a body of water.—Set a pewter baſon on the inſulated 
— in contact with the prime conductor, and let a 
coated phial be likewiſe connected with it, ſo as to 
become charged; the phial may either be placed on 
the ground, or on the table, with a chain from the 
outward coating ing down on the floor. If we 
would chuſe to conduct this experiment in a manner 
ſomewhat myſterious, a quantity of thin ſheer lead. 
U 2 4 ſpread 


4 FRANKLIN'S Letters, p. 37. 
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ſpread over the floor of the room, may be concealed 
under a carpet. When the phial is charged, let a per- 
fon take a tea - kettle (or any other metal veſſel) of wa- 
ter in his hand, and pour a ſtream into the baſon; 
and he will immediately receive a forcible vibration 
through the whole body, from his hand to his feet. 
This may not improperly be called the aquatic ſhock, 
which would be apt to ſurpriſe an electrician himſelf, 
if he was not aware of his ſtanding on lead. 


Tuvus we may cauſe a train of gunpowder to be 
fired, a cannon to be diſcharged, or a candle lighted 
by pouring a ſtream of cold water from one veſſel to 
another. But as rſon is not always diſpofed to 
receive theſe aquatic 1 es through his body, he may 
have a veſſel made with a glaſs handle to it, and com- 
plete the circuit by the addition of a chain; but the 
moſt convenient thing for the purpoſe is a copper tea- 
urn, which by turning the coc "ns pFOGure a pro. 
per ſtream. | 


Wurxx a Jong narrow 1 of water is made a 

rt of the circuit in the diſcharge of a large jar or 

tery, if a perſon's hand be immerſed in the water at 
the time of the exploſion, he will feel an odd kind 
of vibration in the water, occaſioned by the paſſage of 
the electric fluid through it, 120 TR different n= 
ſation from that of the ſhock. 


Taz electric ſhock may be conveyed hrough's a very 
large body of water, by making it a part of the circuit. 
Alt has been done more has once through the river 
T Howes) by Dr. WATSON and POW. | 
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Great number of coated phials: 33 
ther, ſo that all their force may be — wy 1 in 
one exploſion, is called an rien battery. e 
5 phials 
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phials are generally ranged in a wooden frame or box, 
covered at the bottom with ſheet lead or tinfoil; from 
this projects a thick wire hook, which ſerves as a 
communication to the outſide of all the phials; and 
the inſides are all connected by ſmall rods of metal 
laid over the mouths of the phials. 


Wirz ſuch a force as this (ſuppoſing the battery to 


contain thirty or forty ſquare feet of coated glaſs). a 


great number of ſurpriſing and intereſting experiments 
may be performed; and though it be a very formida- 
ble appendage to the electrical machine, and ought 
always to be uſed with caution, yet we cannot ſay that 
the apparatus of an electrician is complete without it, 
as many experiments which are neceſſary to be made, 
in order to aſcertain the nature and power of electri- 
city under various circumſtances, can be performed 
by no other means; and I am perſwaded that the ſa- 
tisfaction every electrician muſt receive from the uſe 
of this appendage, will ſufficiently repay him for the 
labour and expence he may beſtow in conſtructing it, 
which, indeed, need not be very conſiderable. 


« Tax diſcharge of a large electrical battery (ſays 
«© Dr. PalzsTLIEY) is rather an awful than a pleaſing 
experiment, and the effects of ir, in rending various 
bodies, in firing gunpowder, in melting wires, and 


in imitating all the effects of lightning, never fail 


to be viewed with aſtoniſhment.” 
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